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J to realize, are its simplest, the ones we 
take most for granted. But there's 
nothing simple about bringing them to you. 
Here at the GEOGRAPHIC we havea loose 
category for article ideas that we call, for 
want of 4 better term, “commodity stories.” 
They usually germinate from a single-word 
suggestion, itself aften less than compelling: 
Water, Coal. Salt, Aluminum. Bamboo, 
Oil. And even those lacking the innate glam- 
our of our stories on gold, diamonds, and sil- 
ver, for example, usually rank near the top 
in our annual reacer-interest surveys. 

In between lie a lot of fascinating explora- 
tion and discovery, more travel and expense 
than welike to thinkabout, and, frequently, 
years of gestation, As with all our articles, 
the creative talents of many are brought to 
hear—writers, artists, cartographers, illus- 
trations experts, researchers, editors. 

To tell the story of coffee, for instance, 
senior staff writer Ethel A. Starbird and 
photographer Sam Abell circled the globe. 
The author trod nervously in troubled E] 
Salvador, where workers carried arms and 
guard dogs patrolled uerrilla-infested 
mountainside plantations. In economically 
depressed Istanbul, she found no Turkish 
coffee—except on the black market at $36a 
pound. Thirty months after our Planning 
Council approved the subject of coffee, we 
published the story of the world’s most pop- 
ular beverage (March 1981). 

This month we take a look at the humble 
potato. The subject, undertaken more than 
two years ago, required 145,000 miles of 
travel around the world by author Robert E. 
Rhoades, an anthropologist and potato re- 
searcher, and photographer Martin Rogers. 

Among the things we learn about the sim- 
ple spud is that Thomas Jefferson intro- 
duced French fries to the U_S., serving 
them in the White House; that there are 
some §,000 varieties discovered so far; that 
they're cousins of tomatoes and tobacco. 

And, they hold promise for a 21st-century 
solution to the world food crisis, 

Watch for forthcoming issues in which we 
explore other such “simple” but surprising 
subjects: A bright account of platinum. The 
bittersweetstory of chocolate. And ves, even 
the earthy tale of topsoil. 


N teat, greatest marvels, I've come 
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OR EIGHT CENTURIES this 
serene and seductive celestial 
dancer has graced the entrance to 
the temple of Angkor Wat, holding 
promise of the imagined delights 

of heaven. Aged yet ageless, she 

represents, inthe Khmer lore of the 
12thcentury, “the one who goes 
through the water of the clouds.” 

Throughout the great religious 

complex at Angkor, thousands of these 

delicately carved apsaras bear witness 
to the glories of the Khmer Empire 
thatnuled Indochina for six centuries. 

Time mellowed her lines but left her 

beauty undiminished. 

Then—in a shattering burst of 
gunfire—she became another vietiim 
of the senseless brutality and 
destruction that has plagued 
Cambodia, now Kampuchea, since 
1970. This victim was of stone—most 
were not. 

After the victory of the radical 
Khmer. Rouge in April 1974, the 
victors, vengeful and fullofhatred for 
fellow Khmer who had not shared 
their wartime jungle hardships— 
and driven by a Hitlerian fervor to 
purify their nation of foreign 
influences—launched a systematic 
slaughter and enslavement of their 
own people perhaps unmatched in 
history. In four vearsas many as 





three million died of starvation, 
disease, forced labor, or execution. 

Even before this carnage, United 
States saturation bombing of 
suspected Viet Cong sanctuaries had 
killed thousands of Khmer. 

Then in 1979 thetr historic enemy, 
the Vietnamese, swept through the 
battered nation and drove the 
oppresstve government of Pol Pat's 
Khmer Rouge into the mountains 
along the Thai border. More suffering, 
more death. Through all those years a 
tight veil of secrecy kept most of the 
suffering from the eves of the world. 
But the invasion sent hundreds of 
thousands of Kampuchean refugees 
pouring into Thailand, Pictures of 
thetremaciated bodies shocked the 
world, evoking the horror of Nazi 
death camps. 

Millions of people, wrenched by this 
continuing tragedy, contributed 
millions of dollars to help, 

Many Khmer were saved and have 
returned home to a less oppressive 
government. But violence still stalks 
the country as Pol Pot guerrillas and 
the non-Communist forces of Son 
Sann’'s Khmer People’s Nationa! 
Liberation Front attack acommon 
enemy—the present government and 
the 180,000-man Vietnamese 
occupation force. 


Bl) ourvive ? 





Recently the veil of secrecy has 
lifted slightly. Last fall three of us 
from NATIONAL GEOGRAPHIC were 
permitted an extensive lookat 
Vietnamese-controlled areas of 
Kampuchea—inceluding the fabulous 
temple complex of Angkor, which has 
been virtually closed to the outside 
world for adecade. It was my first 
visit since 1968, when Prince 
Sithanouk’s government still 
maintained a tenuous neutrality in 
war-ravaged Southeast Asia. That 
yeara surplus of rice was harvested. 
At Angkor Wata ballet company 
danced with the delicacy and grace of 
living apsaras, to the enjoyment of 
thousands of tourists. The country- 
side was green with life. 

What I now saw were mass graves, 
barren fields, and a people trying to 
return from hellon earth. Only 
children—and only a few—were 
dancirig. 

AtAngkor, Peter White, 
photographer Dave Harvey, and I 
made—us tourtst brochures used to 
say—the grand circuit, visiting most 
of the 72 major stone and brick 
temples and monuments of Angkor. 
Despite rumors and exaggerated 
reports that the temples were 
demolished or severely damaged, we 
can report that, amazingly, they are 


INTRODUCTION BY WILBUR EF. GARRETT 


ERITGE 


Sentry to the soul of Kampuchea, a mifitiaman stands gi paird at the 12th- 





| 5 5 a _ I Mo ae =F eo a 
was aimost certainty the workofe 


nearly unscathed by the years ofwwar. 
Ofallthe apsaras at Angkor Wa! 


ae i a I | ee rt a 
Self, OLY CALS ONE Ls 50 EXTeNnsive ly 


a 5 


\ ietnamese soldier. Perhaps. Most 


likelvit was justsenseless vandalism 


T 


Pr 


at TG ged ane hod survived intactthe Whoever did it. and for whatever 


Zth-century sac king by the Cham F eason, the very defacing by the b ullets 
mathe 5th- century Siamese ofwar make tf forme amemortalin 
: stone to the horrors of the past decade 


COM Lest, butnot the rrecenil Chaos. 
. i r Mi + [ Ff = im f | ! em | 7 IIT 
T hii MTL Pra: Siri, Pol Pot 5 Afte ra. tTnousond- VOC &. ye le Li} 


Yemocratic Kempuchean destruction, decay, and rebirtn, the 
7 


ancient complex of temples now 


f 
1 


i 
ambassadorto the United Nations 


a | Ys } i cand 1 Lh aT C ge hE ra 
recently told me that the mutilation desperately needs a renewal of the 







bd Sa. 
ve 


4 





»* 





eee 


century tempie of Angkor Wat—a national symbol for all Cambodian regimes. 


loving: nd expert preservation and gal ted Nations building in New 


reconstruction once lavished ornit by ork during the monthof April. It 


Cambodia and France. Thatwork area lories of Angkor as it was 
nas been i atted foradecade. War, at site inpear i today 

varidalism, and theft ‘ ive scarred the [tis our plea tothe forces that 
temples superfictally, butitis th contend forcontro.in Kamp monic to 
mplacable jungle that thre atens their demilitarize Angkor and per nit t 
existence work ofsaving and restoringt 


Under UNESCO sponsorship, the remarkable site to resume Pr ti 


National Creo} praphic SOC wet Ae comest fo pass, we can be 


mounted an exhibit ionin the bby of plories of Angkor wtlsun 





N THE LANGUAGE of the ancient Khmer, and of the Khmer 
people of contemporary Kampuchea, Angkor means “the 
city” or “the capital.” Geographically it denotes some 7/5 
square miles of fertile plain between the Kulen Hills and the 
lake of Tonle Sap, where between the 9th and 13th centuries 
A.D. a dozen Khmer kings constructed successive capitals 
These encompassed a sophisticated irrigation system that mas- 
tered the vagaries of monsoon rains and drought to grow rice 
enough, eventually, for a million inhabitants; and a multitude of 
major building complexes in laterite, brick, and sandstone, of 
which the gigantic temple that later be- 
came known as Angkor Wat is the largest 











century. 
But what of Angkor now? 


THe TEMPLES (| ANGKOR and artistically most accomplished. 
he | | Detail Altogether, these creations of great con- 
In the 20th century, Angkor became a 
model of restoration. Modern archaeology 
Warfare and political upheaval forced the last archaeologists 
and maintenance crews toleavein 1972. Since then art histonans 


| querors and artisans embodied an integrat- 
a | _— ed concept of the universe rooted in myth 
| and deep religious belief, and hence a com- 
| | bination of physical and spiritual grandeur 
| ag found elsewhere only itn ancient Greece 
| BY . | and Egypt, among the Maya and Aztecs, 
and in the medieval Europe of the Gothic 
® catherirals. That is what Angkor was. 
lI] | (IN [ts brilliance began to fade-in the 13th 
anc physical science retrieved from the 
earth and the jungle some of the world’s 
By PETER T. WHITE most impressive monuments and pre- 
" SATROMAL COORIRABHIC RESTON WATTEE served them in a setting of tropical green- 
i . se fetes ery: a juxtaposition of disciplined works 
Photographs by af Rei pises wildly exuberant nature, dra- 
WILBUR E. GARRETT matic yet harmonious, on a scale uniquely 
Pao memorable. That is what Angkor was 
until a decade ago. 
and museum directors around the globe have wondered—what's 
really been happening at Angkor? Reports from occasional visi- 
tors, allowed limited access for a day or two, spread conflicting 
impressions. Some said they saw no major damage, Others spoke 
of unattended temples eroded by the elements, smashed by 
artillery fire, despoiled by thieves. There were tales of decapi- 
tated statuary, of great sandstone heads bartered on the borderot 
Thailand for their weizht in salt, going secretly to rich collectors 
on other continents (Coniinned on page 566) 


The tumbled head of a divinity stares heavenward as a woman goes 
about her immemorial chores at the western entrance to Angkor 
Thom, last great capital of the Khmer Emoptre. In the past decode. the 
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The Kamer were able to edapt aspects of 
Hinduism introduced to Southeast Asia. by 
Indian. traders‘as early as the first century 


A.D and to mald them into arhstic, religious, 


and political expressions that became 
uniquely theirs 

One of the greatest of such expressions 
is the J6-foot-long bas-relief along a 
wall at Angkor Wat (above) that depicts a 
Hindu creation onyvth known as the 
“Churning of the Sea of Milk.” The cere! 
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relief is now open to the elements (far right) 
Dork areas on the relief show that 

when woter penerroies fissures 
between.the unmmortored sandstone blocks, 
icon become trapped and escape onty 

by leaching directly through the stone 

In doing so, tt evaporates on the 

surface, leavinia destructive residues 
Bernard Groslier estimates that the 
damage will not become irreversible for 
several decades. 
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(Continued from pave 352) 

I had not been to Angkor since 1968. 
When L arrived recently for an extended vis- 
it, it was with considerable foreboding. 


N MY FIRST DAY I stand in the half- 
mile-long outer gallery of Angkor Wat, 
which houses a succession of bas-reliefs 
unparalleled in extent: cight panels, 

carved in sandstone, each more thin six feet 
high and 160 to 300 feet long. They are 
among the hiehlights of Angkor. The panel 
before me depicts an allegory of creation: 
gods and demons churning a mythical Sea of 
Milk to produce ambrosia, the elixir of life 
(preceding foldout), It's a theme from the sa- 
ered literature of the Hindus, for the bril- 
liant civilization of the ancient Khmer has 
its antecedents in India, 

In the time of the Roman Empire, when 
trade between India and the Mediterranean 
reached a peak, Indian merchants seeking 
more gold and gems, sandalwood, spices, 
and drugs sent ships to Southeast Asia and 
established themselves in trading settle- 
ments. Over the centuries these peaceful 
traders were assimilated bythe Khmer, who 
thus acquired Sanskrit writing and the 
astronomy, mathematics, technology, and 
religions of India, blending these with ele- 
ments of their earlier culture. 

And so it is that the Khmer, in a sense, 
owe their existence as a nation to India, as 
the French do to the Roman occupation, and 
that the builders of Angkor, steeped in Hin- 
du cosmology, dedicated their temples to 
Siva, Brahma; and Vishnu. 

In the Kulen Hills they carved a riverbed 
with thousands of lingas, phallic symbols of 
Siva's creative power, to sanctify the waters 
that irrigate the Angkor plain. The tem- 
ples—Phnom Bakheng, Baphuon, Angkor 
Wat—mode) the universe: An enclosing 
quadrangle delineates the earth bounded by 
mountain chains with limitless oceans be- 
yond, In the center rises Mount Meru, the 
celestial abode of the gods, who like all else 
aresubject to interminable cycles of destruc- 
tion and creation. 

The very dimensions of Angkor Wat are 
allegories. The American art historian Elea- 
nor Mannikka calculated that the 617-foot 
length of the bridge over the moat, when 
measured in Khmer /tat, corresponds to the 
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432,000 years of an age of decadence; that 
the 2,469 feet between the first step of the 
bridge and the threshold of the temple's cen- 
ter represent the 1,725,000 years ofa golden 
age. A Khmer Brahman of the early 12th 
century, passing those bas-reliefs and 
successive terraces, she writes, would have 
stepped off many more such meaningful 
measures before entering at last the central] 
tower's dim sanctuary, as Survavarman I 
may have done for the first time in 1131, to 
face the great image of Vishnu. There, 
“Time stops, divinity and space merge and 
a long numerical journey ends in infinity.” 

That Vishnu image vanished long ago. 
Now, in the central tower, I see five Bud- 
dhas. They reflect a chain of profound 
changes begun in the late 12th century. 

The Cham, sometime vassals of the 
Khmer, came from the east and sacked Ang- 
korin 1177. It was a fateful shock. Eventu- 
ally King Javavarman VIL took his revenge, 
and then turned to rebuilding Angkor. The 
Hindu gods had failed as protectors. Jaya- 
varman did not abolish their worship, but he 
dedicated his new capital—Angkor Thom, 
“the great city,” surrounded by an eight- 
mile moat 300 feet wide—to a new protec- 
tor, also derived from India: the Buddha. 

The largest monument of Jayavarman 
VI, the Bavon, in the center of Angkor 
Thom, bears 216 faces ofan omnipresent de- 
itv. Itis.another highlight of Khmer artistry 
(pages 352-3). 

The last Sanskrit inscription from Angkor 
dates from 1327; the first in Pali, the Indian 
dialect of Buddhist scripture, from 1309. 
And by the 16th century the city with the 
Sanskrit name Vatodharapura had ac- 
quired the Khmer appellation Angkor. That 
glorious temple became known as Angkor 
Wat—a wat being a Buddhist monastery. 





SWEAT in the humidity and the searing 
sun. Why is the Sea of Milk gallery's roof 
missing? It was dismantled by the Angkor 
Conservancy in 1969. Hundreds of sand- 

stone blocks lie nearby, neatly numbered. 
The bas-relief on the wall shows dark 
splotches. IT have come face to face with 
come of Angkor’s fundamental problems. 
The first is structural. For their monu- 
ments’ foundations, the Khmer mage 
trenches filled with fine sand that allowed 


National Geowraphic, May 1982 
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their mortarless walls to be perfectly level, 
resting on laterite slabs put over the sand. 
After centuries of rain seeping down, the 
sand shifts, the temple settles and cracks 

Those perfectly fitted sandstone blocks 
alsoare prone to trouble. Sandstone consists 
of hard mineral particles in a relatively soft 
alluvial paste, mostly clav. Centuries of 
rainwater passing through will dissolve this 
paste. The block disintezrates. What had 
been supported will cave in. 

The second problem is biochemical, a 
kind of skin disease, Water dripping down 
from the vaults and seeping up from the soil 
by capillary action contains organic com- 
pounds, often includingsulfur, When water 
enters a stone and passes oul again, by evap- 
oration, sulfur is deposited on the stone's 
face, Bacteria come and oxidize that sulfur, 
altering the carving. 


Angkor: Ancient Glory in Stone 








To shore up the temples and to stop the 
damaging transmigration of water through 
the sandstone, the Angkor Conservancy 
chose a drastic two-step remedy, First, dis- 
mantling. Then complete reconstruction, of 
the painstaking sort first called anastylosis 
by the 19th-century restorers of the Acropo- 
lis: it means reconstruction of a monument 
with its original materials, adding new ma- 
terials only as absolutely necessarv. 

At Angkor this has meant new fourda- 
tions of concrete, so the walls will be stable 
and no water can seep up. New interior 
walls of concrete, behind brick or sandstone 
facie, And drains, to catch the rainwater 
and carry it outside. 

Much of this work has been completed— 
at the Baphuon, at Prasat Kravanh, in parts 
of Angkor Wat. The Sea of Milk gallery has 
its new foundation and drains. But before 


Lary 
Gn 
=f 


N SEERING to assess the past glories 
and present problems of Angkor, one 
must consult French sources. It was the 
Ecole Francaise d'Extreme-Orient, the 

French government's research institution 
specializing in Southeast Asia, that took 
charge of Angkor in 1908, A distinguished 


member of the institution has been Bernard 
Philippe Groslier, a student of Khmer cul- 
ture and the chief rebuilder of Angkor. His 
insights—gleaned from his publications 
and from conversations with him at Ang- 
korin the 1960s and recently in Paris—con- 
tributed: much to this reporn._—THE EDITOR 
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Preview of a modern hell: A section of 
bas-relief at Angkor Wat depicts the 
good awaiting better lives on the top 
tiers, while those at the bottom can 
expect reincamation tn the likes of 
dogs, vermin, or despots. Their agonites 
of being starved, bludgeoned, led awry 
in chains, and more were common under 
the Afumer Rouge regime of the 1970s. 


Anekor; Ancient Glory in Stone 


As a guide told the author; “Before, hell 
was a place we could not see. It was a 
belies. But Pol Pot made it a reality.” 

Kept lustrous by the touching hands 
of current Kompuchean visitors to 
Angkor Wat, the bos-relief may hove 
become a kind of talisman to protect 
them from a reincamiuation of their own 
recerit history. 





the roof could be reconstructed, the time of 


the Anckor Conservancy was over 
Sponsored by the French government, 
the Conservancy had taken charge of Ang- 
kor in 1908. From 1953, when Cambodia 
became independent, it had been financed 
equally by the Royal Cambodian govern- 
ment of Prince Sihanouk and by France; it 
was a technological powerhouse, an archae- 


ologist’s delight. A hundred vehicles 
trucks, bulldozers, jeeps, and 19 cranes, the 


tallest 200 feet high—a sandstone saw so big 





Magical vandalism: 


J 
tattoos and a uwmisheatch on o Buddha, 


+¥ painting 
defacers hoped to gain protection and a 
current status symbol—a fine watch. 
Pich Keo, 
and current conservator, 
fo prevent such acta, os Angkor tes 
within a zone contested by poverriunernt 
troops and Aimer Rouge puerrilias 


a former Grostier assistint 


locks resources 


an | 
ae | 


it was fed by its own small railway; power 
nlants, weather stations, air-conditioned 
laboratories; engineers, architects, photog- 
raphers, draftsmen, mechanics, a thousand 
laborers 

The Angkor Wat towers were checked 
regularly by a topographer with a theado- 
lite; a millimeter’s vanation from the verti- 
cal, and there'd be a chee ‘k for trouble. | 
remember the archaeologist in charge, Ber- 
nard Philippe Groslier telling me in 1968 
that he had nearly everything he needed. 

Soon after, civil war engulfed Cambodia. 
What followed, from 1975 to 1979, was the 
fanatically destructive regime of the so- 
called Khmer Rouge, or Red Khmer, led by 
Pol Pot. Its reign of terror, of purposeful 
starvation and murder, summons up the yi- 
sjon of hell carved in one of the Angkor Wat 
bas-reliefs, (A detailed report of Khmer life 
then and now begins on page 5%.) 

A few months ago when I met the new 
conservator of Angkor, a former Groslier 
assistant named Pich Reo, he had one small 
truck, a bicvele, and a hundred unskilled 
men, not even enouch to keep all the green- 
ery cut that sprouts among the stones 
ICH KEO is my guide for monument 
touring In a povernmment jeep that 

brought me ina two-day drive from the 
capital, Phnom Penh. We begin one day 

with Prasat Kravanh (page 5381), a five- 
towered brick sanctuary completed under 
Harshavarman | in 921; disentangle from 
the jungle by Henri Marchal and Georges 
Trouvé in the 1930s; and reconstructed, 
with new foundation, interior walls, and 
drains by Groslier in the 1960s 

When the bricks were put back, a few 
broken ones were replaced with carefully 
made reproductions. They are discreeth 
marked with the letters CA, the Conservan 
cv initials. That's the way 

The central tower, originally closed, wa 
left open at the top $0 the carvings inside can 
be seen by natural light. The opening was 
covered with special glass, to filter out radi- 
ation that might harm the sculptures. It has 
been shotout. A steel door—iockahble, to Gis- 
courage vandalism—is gone. Pich Keo sav 
the ¢rasses outside were cut a month ago 
They're nearly three feet hien 

SrasSrang, the roval bath of Jayavarman 


of anastvlosis, 


National Geographic, May 1¥82 


ViIl—? 500 by 1,300 feet, once full of wa- 
ter—is full of grass. And Banteay Kdei, 
called the citadel of celle because of its 
many gallery-connected small chambers— 
for Buddhas, for monks—is a tess. 

Blocks of stone he jumbled where a gal- 
lery has fallen in. The sun shines through 
where more pieces of the corbeled vault will 
follow before long (page 575). In the center 
of a littered chamber, where once a statue 
stood, I see a charred palm stalk, “Some- 
body burned it to make «moke,” says Pich 
Reo, “so the bats will fall." So they can be 
eaten, in bat soup. 

Iseeacolumn made of two vertical pieces, 
originally held together by bronze clamps. 
Those clamps were taken long ago, presum- 
ably for their magic properties; a dagger of 
Angkor bronze has special powers. In the 
early 1920s, the Conservancy encircled the 
two-piece column with a steel hoop. That 
was removed recently, presumably ta make 
ai rim for an oxcart wheel. 

In another chamber sits a Buddha image 
disfigured with black paint (facing page). 
Isn't that awful? Yes and no. The wavv pat- 
tern on the Buddha's chest 1s the same that 
many Khmer carry tattooed on theirs, for 
protection against illness or injury. By 
daubing the image, the dauber apparently 
hoped to gain protection for himself. 

But what's that, painted on the Buddha's 
atm, a wristwatch? I got an authoritative 
explanation, later, as follows: 

In the time of Khmer Rouge rule, when all 
religion was officially despised, some under- 
ling defaced this image with the approval of 
his Khmer Rouge superiors; but deep inside 
he hoped that by presenting the Buddha 
with a symbolic wristwatch he might some- 
how acquire a real one himself—preferably 
aSwiss Omega, then the mark of hich func- 
tionaries. He hoped to become a powerful 

I remember some Angkor magic myself. 
In a dark recess of the Bavon was a well. 
Chinese businesswomen from Phnom Penh 
were said to buy its water, to bathe inso asto 
do well financially and be more attractive to 
men. Soldiers went away with full bottles. It 
was clear, and cold, and gloriously refresh- 
ing: An old gentleman assured me it would 
give me long life. 

That was in 1968, when some 70,000 
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tourists came, many of them Americans on 
round-the-world trips, and staved ato luxu- 
rious inn near the main causeway to Angkor 
Wat. A hundred thousand were expected in 
1970; Air France built another hotel. 

It was just finished when Vietnamese 
Communist guerrillas attacked government 
troops nearby. From then on they and the 
Khmer Rouge, then theirallies, held sway at 
Angkor; tourism was finished. Groslier was 
alowed to continue his work on-a limited 
scale, but in 1972 he was ordered out. 

The few visitors to Angkor nowadays— 
afficial delegations from Communist coun- 
tries, International-aid functionaries from 
Phnom Penh, the odd journalist—are put up 
three miles away in the little provincial cap- 
ital of Siem Reap, at the old Grand Hotel. Of 
those two luxury hotels right at Angkor, 
nothing remains. 

The Grand Hotel has ninning water, and 
electricity in the-evening. In the morning, 
before the sun becomes too intense, the 
benches mn front are occupied by goats. Vis- 
iting the monuments requires an armed es- 
cort of provincial militia; there might be 
troublesome Pol Pot guerrillas about. This 
morning the militiamen carry extra percus- 
sion grenades. We're off to see some of Ang- 
kor’s formidable hydraulic works. 


VHMER PROSPERITY depended on 
water—on its favorable distribution 
& throughout the growing seasons, with 
M the rice fields softened for tilling and 
then flooded at the right times, But the 
monsoon rains might come too carly or too 
late. And so, when building a major monu- 
ment, the Khmer would construct what has 
been termed a hydraulic city, With canals, 
wide moats, and haray—huge rectangular 
reservoirs, 

These baray were not dug into the earth. 
They were formed by the raising of dikes. 
When such a reservoir is filled by rain and a 
diked river, the water level will be above the 
level of the plain; when water is needed, 
open the sluicesand gravity will distribute it 
Via irrigation canals and ditches, Thus drv- 
season farming is possibie too. 

By these means the Khmer obtained two 
and even three harvests a year, sustaining 
an enormous population on which rested the 
kingdom's economic, demographic, and 
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building at restored Preah Kaan (above) since it wits 


photographed in 1968 (top). The edifice—with its 
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itis probably a reptted ofa wooden structure 
A similar monwmentat Tu Prohm (right) was 
deliberately not restored by Groslier, [t was to be the 


before” to Preah Khan's “after.” About 12 feet ¢ 


Aus Wakes Femioved, enough to expose th 
roots of an enarmous-silk-cotton tree 
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Structural weaknesses inherent in 
Rimer fuilding tet Fru mugs and the 


osenilts of woter a fid frees ht 


conspired againat the monuments. In the 
1920s onal “Sis, concrete aforing pillars 
(top) and other temporary conservation 
TeaSsuTes Were enploy af Vi hen, 
however, deterioration 0s advanced as 
in a follery of Bontecy Koei (facing 
page), diamantling and reconstruction on 
fidden, waterprooy concrete footings 
Ure Tecessary 

Tears would be required fo deeb 
the proper equipment and staff before 
the stones themsebves could te moaonved, 
even if unhompered Oy Kompucheun 
n ities. which can be ox lethal as « 
snuife fabove) the people coll Hanuman 
Phe tree-dwelling serpent drops down 
cn ths victima fram above 


consequently political strength. At the be- 
ginning of the dry season the king would 
lead the army to make war in the north or 
east or west, for glory, for slaves. Especially 
powerful kings ordered new hydraulic 
cities, new Monuments; new baray 

Branching from the brownish Siem Reap 
River, & 15-foot-wide canal slowly flows 
westward, lined with shrubbery so tall that 
the branches over it form an intermittent 
tunnel. The canal skirts the square of Ang- 
kor Thom, turning south and then west 
acain—and there's the Western Baray, built 
900 vears ago, the biggest of all 

Its dimensions amaze me all over again— 
one and a quarter by five miles; A little more 
than half of itis silted up: Oxen graze init; in 
the distance two boys fly a kite. But the far- 
western portion, fed by that slow-moving 
canal, is an inland sea, 

There's a sluice gate there, built in the 
1950s, partly with foreign-aid funds trom 
the United States, | remember being told 
that it dispensed irrigation water to 327,5(%) 
acres. through 140 miles of arterial canals. 
The farmers had radios, motor scooters, aricl 
houses with tile roofs. It was a londscape ol 
prosperity. 

That was 14 vears ago. The civil war and 
the Pol Pot terror browght a dramatic de- 
cline. The hepatica has shrunk. Most of 
the land lies uncultivated. The houses are 
thatch. A village official tells me that people 
have trouble getting enough <alt. 








WD WHAT BROUGHT the dechne of 
Angkor? Grosher believes this complex 
process may have begun as early as the 
mid-llth century. S50 much was built 
that eventually all available space was tak- 

en, all the water captured, After Angkor 

Thom nothing of importance was built 

Waterworks gradually deteriorated, popu- 

lation declined, a once assertive faith grad- 

ually made way for a tatalistic Buddhism 

The Siamese increasingly attacked from the 

west and at last gave Angkor a final blow, 
killing all the men they could capture and 

carrving off multitudes of women. Around 

1430 nearly all Angkor was abandoned, 

though not Angkor Wat: that remained a 

Buddhist pilgrimage shrine. 

Subseque nt Khmer monarchs held court 
far to the south, but in the mid-16th century 
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aking hunting elephant and rhino stumbled 
upon Angkor Thom, by then a dead, over- 
grown city. He hal it cleared and restored; 
for 50 vears, a5 kings came from time to 
time, Angkor again saw pomp and ceremo- 
ny. Spanish and Portuguese missionaries 
and traders came too. Their accounts, pub- 
lished in the early 1600s, were the first word 
of Angkor to reach Europe. These marvels, 
they said, must have been created by Alex- 
anderthe Great, or ancient Romans, or Jews 
from China, And then all but Angkor Wat 
once more was left to the birds and the trees. 


HEN MAINTENANCE is neglected, 
and birds excrete seeds of the fig tree 
on the tops of monuments, the seeds 

, may germinate and send down roots. 
Small roots also enter between stones, and 

as they grow larger they pry the stones apart. 

But while the tree lives, its routs often hold 

the parted stones together, as would a net. 

After the tree has died, its roots rot and the 

stones spill apart. Humus forms. 

This process has been common at Angkor; 
Tsee it most clearly at Ta Prohm, where the 
Conservancy let the roots have their way 
(pages 572-3), As we climb over mossy, slip- 
pery piles of spilled laterite blocks, Pich Keo 
quietly says watch out. A Hanuman snake. 
Named for the fearless, super-agile leader 
of the benevolent army of monkeys—‘It 
jumps, it flies, itis skillful like Hanuman in 
battle.” It's only a foot long, beautifully 
emerald green, and poisonous (page 374). 

Given earth enough and time, the spilled 
stones or even a building still standing will 
eventually be covered over by a mound. 
Numerous Angkor monuments were first 
encountered in this condition—Preah 
Khan, Ta Keo, just mounds, Uncovered, 
the stones were invariably found to be well 
preserved; the covering earth had sup- 
pressed moss and fungus. 

Groslier made many photographic recon- 
naissance flights over Angkor and reported 
many more mounds still. And so it's likely 
that sizable monuments are vet to be uncov- 
ered, and presumably thousands of fine 
Khmer bronzes, Compared with archae- 
ological sites in Greece or Egypt, he says, 
Angkor remains practically virgin. 

In Angkor and vicinity—as elsewhere in 
Cambodia, officially called Kampuchea 
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Nallre and neglect 


Structures such gs a gote at Ta Som (facing 
page) may suffer multiple natural! attacks. 
: A structurally unsound 
—. foundation of sand and 
- fotertte (1) promotes 
-\, cracks by settling 
=——\ ond woter penetration. 
Seeda of banwanlike 
| fig trees from bird 
4 droppings sprout atop 
y6ustructures (2) and send 















= 86 roots down fo the 

- spongelike foundation (3). 
As the tree matures, its 

enlarging rots (4) penetrate interstices 

betwedn stones, When the tree dies, the dislodged, 

unsupported stones fall (6), Some stones were held 

together by bronze clamps (6), many of which were 

looted long ago probably for their magical powers. 
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now—one sees soldiers of the Socialist Ke- 
public of Vietnam. They were instrumental 

1@jecting the regime of Pol Pot and still oc- 
cCupy most of the country, guarding against 
his return. Climbing around on the Bayon 
one morning, [ encountered a cheerful 
bunch of them, unarmed. One took my pic- 
ture. I snapped him and his buddies 

But this morning Angkor swarms with 
tense Vietnamese carrying rocket launch- 
ers, flelel radios, mine detectors. Some 
sweep around the Bayon. Who's the VIP 
with a jet all to himself? 

Its Gen. Vo Neuven Giap, who prevailed 
in Indochina against the expeditionar 
forces of France in the 1950s—and, later, 
against the United States. Three hours in- 
side Angkor Wat, and he's gone. He never 
did get to the Bavon, where bas-reliefs de- 
pict the land and naval battles of the Khmer 
and the Cham. Among the sandstone sol- 
diery are Vietnamese fighting for the Cham 
king. The Khmer called the Cham and their 
mercenaries by the Sansknt word woud, 
denoting evil foretn barbarians: whence 
Comes: VouN, Lie clisparaging term some 
Khmer employ for the Vietnamese today 

As our tours take us farther along the pe- 
riphery of the monuments, Pich Keo seems 
increasingly nervous. To me, the panorama 
of the stones and the Erecnery appears 
peacelul enough: occasional oxcarts or bicy- 
clesonthe paths;a few people ¢ utting timber 
or drawing lamp oil from chhoen teal trees. 
Overitall, a great calm 

Notlongafter [lett, arespected Swiss cdai- 
ly, the Newe #iircher Zeitung, reported from 
Phnom Penh that Pol Pot guerrillas were 
said to have attacked the Siem Reap airport, 
which stretches to within 400 vards of the 
Western Baray. Supposedly there were al 
least ten dead, | wondered. Such reports 
must be treated with caution. But.as of mid- 
December 1981 the government severely re 
stricted foreigners’ visits to Angkor, at least 
for the time being. ... 





Lt ALONG I had been bracing myself 
for Unpleasant SUTPIIses, ior some ma- 
jor damage or Loss 
| l saw carvings and statuary chipped 
and bullet pocked 
In the Angkor Wat bas-relief of the great 
military parade of Survavarman [—withits 
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One of the earliest temples in Angkor 
wos privately financed and butit of brick 
in f2], It became known as Prasat 
Krovonh, er cordamom rah naanet ade 
the overgrowth that hid tt long after t 
fall of Angkor. Restoration began ‘ 
(top). Despite some later damage, tt 
stunds as o fine but unusual example of 
Khmer irchitecture (above). 

Inside, bas-reliefs depict scenes from 
the eigeley of Vishnu and his consort, 
Lakshmi (facing pare). 
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became Ming in) lai, he conquered Champa, the old Hindu eocls had foileedin | |? 


or 1 j ly li r re os | f a | Tal 
“state in what is now Vietnam, whose lovivarnian dedicated fis Larges 


ierlions had sacked Angkor in li? ?. Ae bern the Bayon, to Bude 


chariots and war elephants, with the sac 
fire carried ahead of the troops 
holes, made by shrapnel. Anartillerymanot 
the government army, aiming for Khmer 
Rouge, si¢hted his howitzer improperly 

ear the Bayon lies: half of the head o 
dynamited ba 
Roure zealots. When | later reporter i this to 
government scien- 


yas @ lLOtn-centiinm 


piece and artistically not important 

Historically, of course, everything 1s 1m- 
portant. But one must remember that a 
number of Angkor's artistically most impor- 
fant works went tosome of the worlds great 
museums long ago. And that those left in 


place were removed by the Conservancy in 


Ye igs 
the later 19505, when thievery was rising 
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Groshier had noticed that the famous stat- 
ue of the so-called Leper King, at Angkor 
Thom, hac saw: marks on the neck. Some- 


one was atter that head. Hesent the statue to 
the museum in Phnom Penh and put out 4 re- 
production, A naive thie! stole that. 

Today the work 's outstanding collection 
of Khmer statuary by far is on view in the 
Salional Museum in Phnom Penh—the 
great bronze Vishnu, two heads purported! 
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Wound in stone flesh of a god has 
firesince 1972, but 
Krier Rowge, 
or drunker 


been mode by nfle 
whether by a Vietnamese 
etidier of the curren 
militiomin iw untkhnown Rondoam 

but al 


rerume, 
violence has marred Anekor 
factions seem to have agreed that the 
temple complex should be immune 
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of Jayavarman VIL In short, I have learned 
that the major problem at Angkor of late has 
heen neither war damage nor thiev ery, hut 
simply neglect 

ust the same, Preah Khan was a 
In 1968, Wilbur E. Garrett, 
NATIONAL GEOGRAPHIC 


long hi 


shock. 
now E.ditor of 
. photographed the 
of stone divinities along the north- 
ern gale causeway. At that time, one head 
Wit missing. Now it's two, three, four, five, 
six, seven, eth, nine 

Lost en route to the Thai border. or to 
Vietnam? Smugeled out by some diplomat, 
and sold in Geneva or Diisseldorf? Orstill in 
a dealer's storage in Bangkok? Perhaps 
strewn somewhere hereabouts? 


HATs BEEN HAPPENING lately to 
promote conservation at Angkor? 
There's been visiting by representa- 
lives of international organizations 
Much talk about help, not much action 

The governtnent of India gave several 
Khmer a three-month archaeological course 
in Delhi, and sent equipment for a photo- 
graphic faboratory. It was still in Phnom 
Penh, The 0.8.5.8. invited Pic : Kea andi 
several colleagues to Moscow, to survey res: 
toration techniques. An Eabernatianal Ro- 
man Catholic group headquartered in Paris 
sent drafting equipment ariel pi per, ten bi- 
cycles, a Toyota truck. Allinall, afew drops 
ina very laree bucket 

Back in Phoom Penh, the head of the Di- 
rectorate for the i in of Monu- 
ments told me of a law in preparation to 
promibit the stealing of sc Sous and dam- 
aging of stonework. “It will have 104 arti- 
cles, and heavy penalties.” He showed mea 
workshop where souvenirs are carved for 
sale, to aid the restoration, And on behalf of 
the Ministry of Culture of the People’s Re- 
public of Kampuchea he thanked Editor 
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Garrett for bringing valuable books and 
documents: “They will be very helpful,” He 
added: “Through your presence here we 
would like to ask: international opinion to 
help us restore the Angkor temples, They 
are our national patrimony, but thev also be- 
long to the patrimony of the whole world,” 


ICH REO just told me the same thing, 
And what says Ith Khlok, chief monk of 
Wat Angkor? That’s the Buddhist mon- 
astery situated between Angkor Wat's 

outermost Wall and the moat. [t was found- 


ed by Siamese monks a century and a half 
azo. The chief monk, now 8&0, has seen a siz- 
able slice of history 





SFr a AT TS 
They are waiting, the celestial apsaroas 
who will dance and sing for the Khmer elect. 
One in Angkor Wat (left) survives in glory, 
but a depiction in the Bayvon (above}— 
diong with many others—suffers damage 

to her stone breasts, targets of modem 
vonddis, Thoweh battered, the apsaras do 
not age. They promise a fovful ecstence 
after the last rececarnation. Angkor itself 
awiits that time, having known cyeles of 
decay and rebirth for a thousand years 
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When Ith Khlok was born, Siem Reap 
Provinee was under the Siamese. Then 
came French colonial rule, Japanese occu- 
pation, once more the French; then Siha- 
nouk sregime, Lon Nol's regime, the Khmer 
Rouge, In all but one of these periods there 
was rebellion, the monk says—only in the 
time of Sthanouk cid people have peace and 
prosperity 

He hopes such a time will come again. He 
acds he also hopes that foreigners, Ameri- 
cans, Will help the Khmer people—especial- 
lv with the conservation of Angkor. “Itis our 
patrimony, but yours also.” 

I'd heard this now so often. Itsounded like 
a rehearsed line from political school: 
monks, too, must attend nowadays. But it 
also sounded sincere 





LOOK FOR THE LAST TIME at a most 
beguiling aspect of Angkor, the celestial 
dancers called aftards. 

Fleshiv counterparts of those sensuous 
entertainers of Khmer rovaltv were carried 
off by the Siamese despoilers of 1394. 
But their intricate dancing survived, and 
was admired at the 19th-century court of 
Bangkok by the British governess Anna 
Leonowens, the real-life protagonist of 
Anna and the Ainge of Siam. 1 enwy her for 
what she saw’, 

She wrote of a swavineg like withes of wil- 
low, of arms anc fingers curving in seeming- 
lv impossible flexures, of all the muscles of 
the body agitating like the fluttering of 
leaves In a soft breeze. “Their eves,” she 
said, “glow as with an inner light. . 

she called it a miracle of art. A latter-day 
reflection can be seen by todav's tourists as 
“Thai classical dancing” in Bangkok hotels. 

From the walls of Angkor still smile ideal 
apsaras, sculpted in sandstone a5 perma- 
nent cntertainment for the gods, They have 
suffered the damage of time and war and 
mindless vandalism. But aren't there about 
1,700 apsaras at Angkor Wat alone, and 
thousands more elsewhere at Angkor? Sure- 
lv they will not disappear in the foresee- 
able future. 

And yet, shouldn't effective ways be 
found now to. safeguard their beauty—and 
the wonder of the world that is Angkor 
regardless of the turmoil of the day? 

[sav the sooner the better ] 





hampuchea 


By PETER T. WHITE 


HAT CHECKERED cotton cloth We 
put on our heads is called #rama,” the 
young man said—the Khmer neople 
are familiar with it from birth and 
make it serve in many ways 
“To keep off the sun when working in 
the rice fields. To carry home food—corn, 
vevetables. Tocoverthe body when washing 
inastream, forthe sake of modesty, Amar 
will wrapitaround his middle, forcomfortin 
the evening breeze. A mrl may put a pretty 
eve on one and give it to.a young man, aa 
token of love, He'll kiss it and think of her. 

‘And then came the time when people 
usecl the krama to hang themselves.” To ¢s- 
cape the hell on earth created by the pre- 
vious regime. Thev knew it only as angear, 
the organization. Survivors have come to 
know it by the name of its leader, Pol Pot 

Wherever I went in the land of the 
Khmer—formerly Cambodia, now Kampu- 
chea—and whatever the subject of conver- 
sation, I was to find all too poignant 
reminders ea that recent time of horrors. 
How could it be otherwise, when from 1975 
to 1979 m iltitudes were svatematically cone 
to death? Through overwork and starva 
tion, torture, execution. “Umly my nother 
and | are le{t now,” another voung man told 
me. “My father, three brothers, and two sis- 
ters were murdered,” 

World opinion was shocked by estimates 
of a million victims. The new government 
speaks of three million, out of a total of ap- 
proximately seven anda half million Khmer 








Life resurges in the land long known 

os Jo anges whore peasants gather rice 
seedlings. They can fiope for oa better 
harvest than the yields of death reaped 
under a Kamer Rouge regime thot oost 
the lives of perhaps three million of thet 
countrymen from 1975 until Vietnam 
invaded in December L978. Continutrig 
conflict clouds the future 
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in the mid-1970s. Were similar proportions 
projected for the population of the United 
States, the dead would be 30 to 90 million 

What explanations will I find for self- 
inflicted genocide-on such a scale—tor this 
well-nigh incredible phenomenon that may 
stand unique in history? 


TAYING ON week after week, I am 
struck bb another aspect of today's 
Rampuchea: the many signs of revival 
Among the liveliest is the morning scene 

af the railroad station in Phnom Penh 

Thousands scramble aboard the train to 

Battambang—traders, off to buy goods 

smuggled in from Thailand, to bring back 


for sale in Phnom Penh. Soap, cigarcttes, 





medicines. watches. A man says he'll he 
back in four davs with pieces of cloth fot 
sarongs: “Good color!” He means bright 
enough to knock your eves out. In the Pol Pot 
VRars EVtrvone WOTe on, black 

Two railway cars in front of the engine are 
weighted with steel rails and spare wheels, 
io set off mines along the track. Interspersed 
among the other cars are three with armor 
plate and heavy machine guns, served by 
soldiers of the Vietnamese Army—to 
counter ambushers. 

These are reminders of still another set of 
compelling factors in the daily lite of Kam- 
puchea. The Vietnamese, having driven Pol 
Pot from power, are here in force, But his 
euerriilas remain a menace. Clouds of un- 
certainty hang over the land 

| too am off toward the Thai border 
northwest on Route 5, through the provin- 
cial capitals of Kompong C hhnang and Pur- 
sat—through shimmeringly hot and humid 
countryside stretching flat and emerald 
green with rice (map, page 598), Typically 
Khmer, those squeaky oxcarts with four- 
and-a-half-foot wheels. So are the ubigui- 
tous, bristly sugar palms: Boil the sap from 
the fower stalks and vou get sugar 


Like swarming bees, traders in 

Phnom Penh appropriate ewery square 
fnchoor, tn, and clongside a train 

hound for Battambang through puerriiie- 
menaced temitory. JMiny will return ti 
the capital with contraband from 
Phottond, rant source of consumer 


Items in. a shattered econony 
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I see boys herd cattle and water buffalo, 
catch crabs in watery fields, splash in turbid 
canals. Women and men rhythmically pull 
up bunches of rice seedlings, slap them 
against upraised ankles to knock away the 
mud, and bundlethem for transplanting. At 
mitday there's shade under the carts for a 
meal and a shouze 

If only the potholes weren't so typical 
They're wide, deep, and unavoidable, so 
constant shifting of gears is necessary as one 
wheel plops in and then another. Most of the 
time you're lucky to make 15 or 20 miles an 
hour, but vou get usec to that, and to all 
those automatic: rifles. Mostly Chinese- 
made AK-47s. Hevond the provincial cap- 
ital of Battambang you see some every few 
humdred yvards—carried by Vietnamese 
troops at bridges that look asif they ve been 
blown up and repaired several times; lying 
neur Khmer militiamen at checkpoints; dan- 
gling from bicveling civilians. Guns every- 
where, handled as casually as hoes. 

In the market town of Sisophon, a hothed 
of resurgent commerce, a village entrepre- 
neur can sell a fal pig for enough money to 
stock up on sandals, flashlight batteries, 
cooking pots, and aspirin—enough to keepa 
little crossroads stall back home going for 
months. Big stalls cluster by the score, sup- 
plied from Thailand 30 miles to the west by 
people who know their way through the for- 
ests and back roads 

For bic items, stertoas or motorcycles, 
payment commoniy is in gold. How much 
for this Honda Super 700? Ten chi— 
that’s 37.5 grams, worth 520 dollars at 
the world price feday. Stsophon keeps on 
its toes 

Some 20 kilograms of gold may be flowing 
through to Thailand daily, a provincial offi- 
cial surmises—about seven metric tons a 
year, more than a hundred million dollars’ 
worth, What flows in keeps the economy 
going, keeps people happy. 

But where does this gold come from? The 
answer is rooted in the sequence of events 
that led to the nightmare of Pol Pot. 

In 1970, while the United States was 
fighting Communist-led insurgents in 
neighboring Vietnam, a coup d'etat re- 
nlacecd the chief of state, Prince Sihanouk, 
with Gen, Lon Nol, The general allied him- 
self with the United States. The Vietnamese 
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Communists, in turn, supported ant-Lon 
Nol insurgents: the Communists that Prince 
Sihanouk had dubbed the Khmer Rouge, or 
Red Khmer 

U7. S. aid to Lon Nol brought in floods of 
teods and money, fostering unprecedented 
corruption. This produced vast new wealth; 
added to old wealth, it accumulated in the 
government-held towns, chiefly in Phnom 
Penh: much of it was hidden away in gold 

Meanwhile the countryside, increasingly 
subject to the Khmer Rouge, languished. 
Andthe U. 8. Air Force dropped three times 





Hands speak a longuage of 2,000 
gestures in classic Khmer Oolet, 
rehearsed by the first class (right) to 
enroll at Phnom Pernh's reopened School 
of Fine Arts. Students train-to join the 
national troupe. Banned under the 
Khmer Rouge, art, education, and 
religion conjoin in a brass statue ofa 
deity (above), cast at the school from 
spent artillery sells. 


National Geographic, May i9a2 
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Fresh from combat, a soldier tn 
the fledgting any of the 
Yietamese-packed Peopte's 

Ret ter of Kampuchea (RPE) 
returns ome on feave to Aer 
Reap ia rotions.on: ris 

Li, S.-made M-I6 rifle bette the 
deodiiness of nearby fighting. His 
cop, he said, came from t Kimer 
Rouge he had killed the day before 
The badge bears the RPK symbol 


“(Mins Ore os commumompla ce dos Ades.” 
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"ERTILE und 4tar-crossed Kampuchea 


sits in a cockpit of Indochina's historic | The Khmer Rouge, 
rivalries. Several ethnic groups share the led by Pol Pot, defeated 
modern nation's 70,000 square miles with the U. S.-backed Lon Nol 
the majority Khmer, whose civilization ) government in 1975. Pursuing 
emerged in the ninth century to peak in Fol Pot’s vision of a peasant nation | 
empire about 400 years later. A wealth of modeled on the Khmer Empire, the | 
rice fueled the empire, and even under later victors forcibly emptied cities and towns 
subjugation by Siam (Thailand), Vietnam, and methodically executed the educated 
and France, Kampuchea class, deemed tainted by non-Khmer 
grew surpluses in rich influences. Brutal migrations and deadly 
central lowlands, That work-camp conditions killed untold 
ended when civil war and thousands from every stratum of life. 
American saturation Vietnam's invasion drove Pol Pot forces 
bombing disrupted rural to border areas, and life has regained 


life in the early 1970s. ‘ some normalcy for much of the population. 
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as many tons ol conventional explosives as 
fell on Japan during World War IT. 

One day in April 1975 the victorious 
Khmer Rouge entered Phnom Penh. Right 
away all inhabitants—by then about two 
million, most of them seeking refuge from 
the bombing—were marched into the 
countryside. The same happened in Kom- 
pone Thamand Kompong Cham, in Takeo, 
in all the other towns, The gold was left be- 
hind. Thus began peal chur chait—the sour 
and bitter time. 


OBODY LIKES to hearan enumeration 
of gruesome experiences, but in Kam- 
puchea this can hardly be avoided—nor 
shoulel it be; without it, how could one 
appreciate how greatly things have 

changed for the better? Driving east along 
Route 6 toward the provincial capital of 
Siem Reap and the temples of Angkor 
those magnificent remains of a Khmer em- 
pire that bestrocde Southeast Asia eight cen- 
turies ago—lI seek to summarize what I've 
heard from numerous survivors about life 
uncer that ultranationalist Communist who 
envisioned a period “even more prodigious 
than the age of Angkor Wat,” 

This vision of Pol Pot, like the greatness of 
Angkor, was to be based on the growing of 
preat quantities of rice. Anc so, in his view, 
that was all the masses would need to know 
Cites were useless—empty them! Trade 
was evil, abolish all markets. Abolish mon- 
ev. Destroy contaminating foreign ves- 
liges—television seis, air conditioners. 
Destroy contaminated people: former en- 
emmy soldiers, teachers, physicians. . 

inthe countryside Were was a basic divi- 
crom. Fhe Old People, who had been there all 
aiong, and we New People, expelled from the 
lowns, We could own nothing, not even a 
cooking pol. Families were separaled—men 
and women fod to live apart, collectrvely. 
[magine seeping in a 45-fool collecive bea 
We wer expendadle, freated worse fan 
prisoners. We were vied as machinery. 

For 18 hours a day of plowing, hoeing, or 
huilding irrigation works, on pitiful rations 
of rice gruel, driven by a pitiless “cacdre"—a 
supervisor with power of life and death. 

fone fell Loo weak in the morniig bo work 
ond asked lo be excused, Lhe cadres would 
sav, “AA, whetle we suffered in the forests to 








Admpuched Waokrns From a Nightmare 


berate the country, vou were lazy and com- 


fortable in Phnom Penh. Now vou mins 


work.” They were full of revenge 

Every ageal the New People nad to meet 
and criticize cach other in front of the cad- 
res, What had they done wrong that day? 
Picking up anvthing to eat—a piece of fruit, 
d rool, a torhit—tuer wrong. {f you were 
criticised hoe ortirvree mes, youd be killed, 

Taken away at night, arms tied behind 
the back. I'd been shown the steel bars 
for breaking necks, the pits the corpses tell 
into one by one, the skulls by the thousands 
There's many a killing ground amid the 
sugar palms... (Continued on page oth) 





Doing peaceful duty in a Phnom Penh 
foundry, a U.S. Army helmet serves as a 
dipper for aluminum—from melted 

LS. Ar Force wing tanks—poured into 
molds to make cooking pots, which are 
inshort supply. Under Pol Pot, the 
populace hod to turn in thetr pote and 
nuns ond ear in communal kitchens. 
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THE SECURITY REGULATIONS 
| YOU MUST ANSWER ACCORDINGLY TD HY QUESTIONS DONT TURN THER Away 
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Rules to die by, transiated on a sign 
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Sleng prison, now a2 museum exhibiting 
Pol Pot atrocities: Cine of Sever surviving 
inmates, museum director Ing Pech 
(above right) che spared becouse Me 
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terror swallowed the Amer Rouge 


= eo Se ae as | aah salen m ‘ 
diong with their erstwhile victims as the 


recime turned on its own ronks with 
icreceiie ferocity 
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confessions that they worked as agents 
for the United States, the Soviet Union, 
rf Vietian. Without @ aiened confession, 


wrote an interrogation officer, “We 


won t let youdie easily 


Testimony of the dead surrounds 
exhumed mass graves (right) near 
Phnom Penk. Some skulls atill 

wear blindfolds ted an befor 


execution (below) at the “hitting 


felds. located in virtually every 
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(Continued from page 599 
Old People 
theywere the cooks. They could work as trey 
scented, 
were tie weost tenorani fesaheam Chl seid 
you, hey could have you Bille ed 

How did New People survive? 
whose previous status had left them espe- 
cially vulnerable—a professor, a business 
manager, a lady of the traditional theater, a 
journalist, a stucdent—told me essentiallh 
the same, The thing to do was to conceal 
your background if you could, work hard, 
trv to be deaf and mute, trust nobody, 

We ane our way back to my father's vil 
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Go 


Not far from the provincial capital of 
Siem ise ‘ap, My government-assigned driver 
bes uptly speeds up. He won't say why, but 1 
‘We take care of our mouth,” I've 
“When we're afraid of poisonous 
snakes, we don't talk about snakes.” You 
don't talk about Pol Pot guerrillas when 
you're afraid they may be near. 


CAN FUSS. * 


been told 


FTER A REWARDING STAY in Siem 
Reap, visiting the Angkor monuments 
“ after day (pages 552-589), I return 

» Phnom Penh. The representative of 

U NIC EF, the United Nations Children’s 

Fund—then the senior UN official in Kam- 

puchea—recounts how international efforts 

have been bringing succor since 1979, when 
the country faced famine: Agriculture had 
been totally mismanaged. The economic in- 
frastructure lav in complete ruims 

“First we had to get ne ports working, i 

bring cranes and forklifts.” Ther 
LINICEF brought in a thousand Japanese, 
Fast German, and Britishtrucks and dozens 
of river barges, so food could be distributed 
tothe nope: tensol thousands of tons of rice 
provided by the UN's World Food Program, 
paid for by the United States; rice and wheat 
flour from the Soviet Union 
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“Schools had been abolished, UNICEF 
brought in blackboards, notebooks, ball- 
point pens, tools to repair furniture.” Now 
one and @ half million children-are said to get 
clementary instruction. 

In the port of Phnom Penh, 200 miles up 
an arm of the Mekong River from the South 
(China Sea, officials of assorted international 


rebel organizations watch the unloading of 


more ball-point pens from UNICEF, bags 
of rice seed from Oxfam, a tractor, a ma- 
chine for forming chalk 

Chalk? A lady from CIDSE, a Catholic 
group based in France, explains that Khmer 
schooichildren carry litle blackboards, they 
need lots of chalk. “There's gypsum to be 
mined in Battambang Prowince—this ma- 
chine will make thousands of pieces of chalk 
every day.” 

The ship captain says he'll sail back to 
singapore empty. Except for a little rubber 
going to the Soviet Union, and some of the 
world’s finest rubies—also mined in Bat- 
tambang Province, around Pailin, and 
smuggled to Thailandi—RKampuchea pre- 
duces nothing for export 

Famine has been averted, but Kampu- 
chea remains plagued by malaria. The Viet- 
namese doctor in the provincial hospital 


A healing time begins in a 
land bereft of healers. Of 600 
Kompuchean doctors 
practicing before Pol Pot's 
era, fewer than 60 were 
town fo be alive arid tr-the 
country in 1979. One of 25 
phveicuins troined since 
then, Dr. Chaonneary Ry 
tends @ young patient ata 
World Vision pediatric 
hospital (Left). Malaria anc 
other ilis—mental disorders 
not least among them—hoave 
run rampant. Vietnamese 
auministraters and 
professionals supervise the 
rebutlding society, but keep a 
low prove wherever 
possible: Unarmed, a 
Vietnamese soldier mingles 
with Phnom Penh market 


crowds (rignt) 


Aampucheu Wakens From a Nighimare 


at Kompong Speu says haif his patients sut- 
fer from malaria—s0 percent of the falcip- 
arum Variety: if not treated, many would 
quickly die 

And, alas, food problems seem far from 
over. A mission from FAQ), the UN Food 
and Agriculture Organization, is preparing 
a bieak report: Pilteen vears ago twice as 
much land was planted in rice. Uncultivated 
heids can now be seen in every district be- 
cause not enough men are left todothe plow- 
ing; two-thirds of the adult population are 
women. Norare there enough oxen and buf- 
falo. And while the 1980-81 growing season 
was relatively good, vielding twice as much 
as the year before, 1981-82 will be bad, be- 
cause of flood and drought. 

I've had a glimpse of thattoo. Flying over 
Prey Veng Province, southeast of Phnom 
Penh, Lsaw square mile after dismal square 
mile of watery expanse—some milky white, 
come brownish and scummy. The Mekong 
hadn't surged so high in August ina hundred 
recorded vears. 

Only 20 miles away, due south of Phnom 
Penhin Randal Province, a subdistrict chief 
told me the seasonal rainfalls were too little 
and too late. At seeding time the ground was 
too dry, too hard to plow. “We finished 





planting a month and a half late, so there 
would not be time for the rice to mature be- 
fore loo much sun would kill it. We will have 
to harvest prematurely.’ 

FAQ predicts a deficit of 278,000 tons. 
The minister of agriculture says it will be 
450,000 tons, that even now a third of the 
people are hungry—only 2 percent in Bat- 
tambang but 62 percentin Kompong Cham, 
72 percent in Pursat. “We will intensity 
the planting of drv-season rice, but we don't 
have enough irrigation." 


NE LATE OCTOBER: DAY the wind 
changes. It has been coming from the 
south. Today it’s strongly and refresh- 
ingly from the north, making ripples on 

the clear Tonle Sap river before it merges 
with the brown Mekong, Now it's the 
Khmer winter, when rice yields its seed. Dn- 
tila dozen vears ago there used to be celebra- 
tions on this night—a hundred hghted boats 
racing, crowds on the shore 

['m on a motor launch going up the wide 
Mekong, past rusting remnants of Lon Nol's 
navv, a brickkiln, people sawing logs. A 
UNICEF barge carries nce upstream to 
Kompong Cham. A small boat brings down 
big round bales of tobacco. A crowded ferry 
crosses, with a: multicolored flagzand music: 
Thisis the season of Fathea—tfor collecting 
money for ai ftsto the Buddhist monks, to be 
presented atadon, or festival, Under Pol Pot 
all religious observances were suppressed 

This village bon ts fun 

Everyone feasts. Plavers of the traditional 
band—drum, Mute, eymbais—prance, hop, 
and jump. A cheerful procession passes 
three times around the wal, or monastery, 
carrving flowers in silver bowls, multicol- 
ored parasols, and the gifts for the two 
monks—new robes, a kerosene lamp, an 
umbrella, anew bee! 

Inside, after much ceremony, men hold 
up a big cloth behind which the monks 
change into their new robes. Two old laclies 
urge me to sneak behind the cloth and take 
photographs: “Then you can send us puc- 
tures, and we can see what these two really 
look like.” 


Outside, young people dance to highly 


amplified electric guitars. 1 ask a singer 
what he sang about. “About a grasshopper 
He's clever, he has political consciousness.” 
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Turned inside out ly evacuation, 
Phnom. Penh reenters life wearing scars 
from the post, A Tonle Sap river bridge 
demolished in L972 remains unrepaired 
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Two-wheeled traffic 


dominotes moming rush 


haurin Phaem Pena 
(right): Veio-caps—Dicyecies 
rigged to carry passengers 
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Youth uniform, a girt from 
an orphanage directs trast 
(left) a service chil al re 
invols ‘Ef orpuit real children in 
civic furtctiors. 

Before American bombings 
been, F Tae, if Penn it ele 
600,000 residents, a figure 
that swelled ta more than 
rweo million unti evacuation 
in 1975. In late 198] the 
city counted 400,000 
Kompucheans. Legaliy 
Ory RPE ¢ Oftit “is, ti 
PLPLiLies, and needed 
workers may live here, but 
the government, mindful 
the past, lett squdtters fay 
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cu buildin ES Peceve 
elech TCLly Few r how 
running water, Sanitation 
is nonexistent for most. Yet 
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“Khmer bodies with Vietnamese minds 
Lhe outraged Vietnamese Communists 
concerned about Pol Pots allance with them 


main enemy, the People’s Republic of China 
—struck back With a Nehtning invasion in 
December LOTS. They captured Phnom 
Penh in january 1979, pushed Pol Pot's 


Po eee er et oe aliaed. ‘ha 
forces to the Thar border, and mstallec the 


oresent regime 


“Tt is trie, we have Vietnamese acy 
al every administrative fevel,” a A 


official tolel mein Phnom Penh. “Bul as we 


Kampucied Wakeny From ao Niehimal 
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hecome better organized, thev will leavi 

For the moment, some 180). (0) Vietnam- 
ese are said to be in Kampuchta, most of 
them solciers. They will not leave unless 
they can be sure ota secure and friendly gov 
Irrrhrentoonn their = 1 hwests rm tank tn 
EroOMmMen BPiE Lope Ly SLi Li | Lo aes | bank tit 


with China threatening from the norti 





Pol Pot's remaming fiehters—about 
15. 000-—are supplied with arms by the Chi- 
nest, Vid Chailancd. The Vietnamese forces 
ire sustained by the Soviet Union. Soviet 
wivisers are in Kampuchea too 

And so it is that this tortured, impover 
ished country no birger than Oklahoma 


hncis ise] f Fl COCR rel COM Miation ba 


twten Wwoore Do Witt 


WARMED WIETNAMESE saldters 
blend into the Pope | itan in Phnom 
Penh. In the countrvsite [ve seen them 


hoaulime cannon and wuarcdingeg off-the- 





road headquarters with armored cars, but 
wwally I see them unarmed fishing, bicv- 
cling, gardening, buying vegetables, giving 
each other haircuts, playing the guitar, car- 
ringacioc. Roast dorisafavorite Vietnam 
PSe 11S 0 

Khmer don't eat dog and tend to dislike 
the Vietnamese as traditional enemies, ce pt- 
cially those from the south, from the Me 
kone Delta, which 30) vears ago was Ahmet 
lerriton By 1840 the expansionist Viet- 
name controlled a Khmer puppet mon 
arch througn oa Vietnamese resident, andl 
had advisers supervising every provincial 
yovernor. But then France colonized Viet- 
nam and made Lambotia a protectorate 
Phat lasted into the mid-1 950s 

‘“o wonder, then, that many Khmer have 
mixed feelings about their Vietnamese liber- 


ators. In an ungtuarded moment a Komer 





Baby boom sounds in Phnom Penh's 
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Along a shifting shoreline, lake fishermen dwell in stilt huts that con be moved 


r 


to keep pace with Tonle Sap's rising and sinking waters. Line oy fie 


official tells me, “Ihev are 

Those | met were not. | watched ther fix 
a road damared by guerrillas, using logs 
held in ponds along , Cut 
ting them to fit into the newly blown pot 
A Vietnamese 
soldier told me he dislikes Kampuchea, the 
Khmer, the Russians, andthe war. “But my) 
country was attacked, so I suppose I've got 
to be here.” He sountled like many a young 
American 1 metin Vietnam in tie | 

In Phnom Penh I fiddle with my radio 
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“Resistance to Vietnamese forces 
Creasing, SL's the Voice America 
“ They] are plagued by malaria and de- 
sertions.” The U. §., labeling Vietnam's oc- 
cupation of Kampuchea blatant aggression 
and the government in Phnom Penh a Viet- 
namese puppet, just voted to ict Pol Pot's 
Khmer Rouge continue to represent the 
country in the UN The Khmer Rouge 
call their regime Democratic Kampuchea 

A. Pol Pot broaricast, from China, clams 
25 Soviet killed in ambush on 


* 1 


dadcear 
advisers 


Narita (ri an iy Tilt Afi " fox 


ae eee! Pe = = § =~ ob 
OT Titty Correos oO 


nurseries, thé 
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ahi stability and prosperits 
Under the enlightened direction of the Peo 
olutiongry Party of i Sximcsiction: 
vs. [That's the Communist Party; Heng 
Sarmrin is the first secretary 
Che party still has only a few hundred 
members, 30 its political line trickles down 
through the U Front for 
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Reconstruction and its youth movement, 
women's association, labor organization: 
Increase production! Unmask “double- 
faced elements” hiding themselves among 
the people... . 


HE MOST DRAMATIC evmbol of re- 

construction and revival is Phnom Penh 

itself. A journalist from East Berlin re- 

members March 1974, two months after 
the departure of Pol Pot: the wind whistling 
through a ghost town like a decaying Holly- 
wood set, corpses lying around, helicopters 
spraying disinfectants. 

A Soviet diplomat says a vear later he still 
couldn't walk in many side streets, the smell 
was so awful. There were nearly 100,000 in- 
habitants by then; most still wore black. 
“Butnow, look around, people look normal, 
the place is changed completely.” 

Hy official estimate, the residents number 
400,000, Early morning traffic moves 
steadily with the stately rhythm of bicycles. 
Many—called song dup, “double bicycles,” 
or velo-taxis—have the luggage carrier pad- 
ded for a paving passenger. Motorcycles 
have trailers for several passengers. Occa- 
sionally there's some powerful comrade's 
white Mercedes. 

Not that the city looks prosperous, 
There's still an inescapable air of decrepi- 
tude and neglect: broken streets, unrepaired 
buildings, the odd fetid smell. lsaw many a 
truck-squashed rat. But what impressed me 
was the purposeful stirrings of life. 

Waiters from the Monorom Hotel clean 
away weeds at the nearby railway station, 
officials sweep around the Foreign Mints- 
try. From one day to the next, familiar heaps 
of garbage are gone. 

Sooner or later everybody seems to get in 
on this act. One Sunctay I see trucks and 
horsecarts full of peaple with hoes, shovels, 
brooms. The Phnom, the city’s grassy cen- 
tral hill, is atwitter with thousands of 
schoolchildren cutting grass. “Last week we 
did. the school grounds,” savs the principal 
of Sala Padevat. the Revolutionary School; 


she has 3,412 pupils from 6 to 14. “All this is 


production, socialist labor. ...” 


And evidently enjovable. There's horse- 
play, flirting. A boy has caught a foot-long 
frog, and proudly gives it to the principal. 
She beams. She'll take it home and cook it. 

In theory, only state employers may 
reside in Phnom Penh. They live rent free. 
Electricity also is free, when available; usu- 
ally water has to be carried into the house. 
But a lot of people without state jobs have 
been sneaking in—they stay with relatives 
or pay for quarters. Phnom Penh is a good 
place “to make little commerce.” Like sell- 
ing egy rolls and other curb-fried goodies. 

Little markets do sizable business. Ox- 
carts squeak in from Kompong Cham—75 
miles and three days away—piled high with 
ceramic pots. Near a waterside stand a boat- 
man lands his lemons, just brought upriver 
from An Giang Province in Vietnam. Good 
lemons? Not so good, he says, but they sell 
anyway because none are grown here now. 
Good money? “Not so good, but cnough to 
get rice.” To make a living. 

The ramshackle Tuo! Tumpoung market 
bustles all day; the ball of the old central 
market has been refurbished so wives of 
state emplovees Cin cart extra money. 

Ts this compatible with Marsist-Leninist 
principles? For the time being, yes. “The 
state has no interest to show itself tuo austere 
in regard to the free markets,” declares a 
government guidance document: They doa 
better job of encouraging consumption and 
giving the necessary initiatives for the stim- 
ulation of production. . . . 

Which brings up this tale of two Phnom 
Penh restaurants. The state-nin Peace did 
poorly, the privately owned Pailin thrived. 
The state closed Pailin. Peace still did poor- 
ly. So the state closed Pence and reopened it 
under the management of the successful Pai- 
lin restaurateur. He is supposed to divide 
the proceeds with the state, “Business is 
great," he says. “Each day it gets better.” 
Outside waits a white Mercedes 

Now what's this coming down the street? 


Top-heavy with humanity, a truck lists along uv road northwest of Tonle Sap. 
Transport is-scarce, so cargo drivers cram passengers aboard to boost their mcomes, 
The numerals 7 and 1 appear first on all Kampuchean license plates, signifying the 
January 7 liberation of Phnom Penh by Vietnamese forces in 1979. ayeuse seers 
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National Geographic, Mav 1982 
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“especially imperialists.” But he's grinning 

At first lam usually taken for a Russian 
That's why on the road, sometimes, Viet- 
namese soldiers salute me. [ always salute 
back. But to the buxom Tuol Tumpoung 
fish lady lam just a cheapskate: “Why you 
just look, you don't buy” 

OR, OK, I buy some of her giant shrimp 
to have them cooked back at the hotel. I also 





Kanpuciea Wakes From a Nightmare 


buy a bunch of freshly boiled pong tea kon, 
literally “egg duck baby”: Let ducks sit on 
their eggs for 18 days—then the best eggs 
will have big babies in them. Eat with pep- 
per, salt, lemon, and a sprig of mint—it'sa 
Khmertreat. “They'll give you'strength, for- 
tify the blood.” 

How did they taste? Sorry, at the last min- 
uteIchickened (Continued on page 622) 





A gon's agony, a 
father’s pain: While 
herding water buffalo, 
[S-year-old Aftth Yorn 
lost a leg to a live 
rocket he found in the 
fields. Qne:‘companion 
died. Twe others 
recovered from 
injuries, The 
Vietranitae choctor 
who amputated the 
boy's leg told the 
GEOGRAPHIC team that 
he did not expect him 
to live. Following 
Kampuchean custom, 
the father, Chan Mith, 
or another family 
rumber will be with the 
boy at oll tines wrtil 
he dies-or recovers. 

Mines and booby 
traps pose added 
dangers in areas 
contested by guerrillas. 
Where Vietnamese 
troope rule by day and 
Kimer Rouge rowm Dy 
night, villagers face the 
dilemma of living 
between implacable 
enemies. “While 
they're planting rice tn 
the Aleids,” says 
photographer Dave 
Horvey, “the war 
comes to them.” 
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out; Iwave them all toa grateful hotel waiter. 


RUMOR startles Phnom Penh. Food is 

being poisoned! It’s the oranges from 

Battambang. Ves, and bananas and cu- 
BA cumbers—they use syringes to inject the 
poison. No, fingernails. Even money may 
he contaminated, Four have died. No, fifty. 
“They do this to make people afraid, to 
shake confidence in the government,” saysa 
man from the Justice Ministry. 

Militiamen circulate to calm people, say- 
ing that some of the enemy made a demon- 
stration of eating, collapsing, and looking 
iL. “Some went to a hospital pretending to be 
cick, but before the doctor could look at 
them, they ran away." 

Operatives of Pol Pot? Orof RPNLF, the 


non-Communist Khmer People's National 
Liberation Front, led by Son Sann? Or of 


Prince Sihanouk’s new FUNCINPEC (Na- 
tional Union Front for an Independent, 
Neutral, Peaceful, and Cooperative Cam- 
bodia)? These also lurk along the Thai bor- 
der....In 1979 about 700,000 hungry 
Khmer huddled there, in refugee camps— 
many had been forced to accompany Pol 
Pot's retreat. By now, says the Office of the 
UN High Commissioner for Refugees, half 
are back in the interior; the rest are still fed 
by international organizations. Half of those 
Khmer are controlled by Pol Pot... .. 

Tremember a soccer match, Phnom Penh 
vs. Vietnamese. The guests were out- 
classed, but when they scored a goal, at last, 
the crowd applauded politely. I thought, if 
terrorists should strike, which way shall I 
head to avoid being trampled? Or have T be- 
come overly cautious? 

Now there's a trial. 

A former Pol Pot brigade commander— 
sent to Phnom Penk to organize a resistance 
network—was caught at the stadium, with 
grenades, He had been working as a velo- 
taxi man. One of his accomplices, another 
Pol Pot officer, had been a driver for the 
Telecommunications Ministry. They are 
sent to prison. A woman who hid their 


grenades and mines is sent home, Afterall, 
she has small children. 

lam surprised at such leniency. “We don't 
execute people,” I am told. “Have not 
enough Khmer died already?” 

And who is this Pol Pot—leader of the a 
kiman, those black-clad men who did black 
deeds and still cast such a shadow? 

He has hardly ever been seen in public, 

but most accounts tend to agree . 
Saloth Sar, 1628, in Aompong Thom; Chi- 
nese mother, Amer father—not unusual in 
Kampuchea. Educated in Buddhist monas- 
trv and French-Catholic school in Phnom 
Penh. In Paris, studied radio mechanics, 
planned radically new society with fellow 
Khmer students Khiew Samphan, Jeng 
Sary. Taught secondary school in Phnom 
Penh, took new mame—not unusual for a 
revolutionary; became head of Kamer Com- 
munis! Party, visited China, met Mao. . . . 
The rest is bloody history. 

At this writing, Khieu Samphan is the 
nominal head of the Khmer Rouge, of 
Democratic Kampuchea; but Pol Pot, swp- 
nosedly at the Thai border orin China, is re- 
ported to be still in command. eng Sary 
often speaks for him at the UN in New York. 

Meanwhile, inside Kampuchea, Pol Pot’s 
guerrillas continue their black doings. A 
report from Stung Treng Province in the 
northeast: A subdistrict head of the Wom- 
en's Association was tied toa pole to be eaten 
by mosquitoes and sexually mistreated for 
weeks. Now free, she is confused, cannot 
pronounce words, only wants to sleep... . 






' THE AIRPORT a group of young 
Khmer waits nervously. They're off to 
| East Germany, to study industrial 
| chemistry. The boys smoke, the girls 
cry. Ifall goes as planned, they will be home 
again in five years. 

Az our plane lifts off, 1 remember an old 
man telling me: “May vou meet only good 
and overcome all your enemies.” It's a way 
the Khmer say good-bye, 

May their enemies not overcome them. [] 


Familiar with war's ghosts, girls fetch water home past a rusting antiaircraft gun left 
from days when all the land was a battlefield. Weary with suffering, Kampucheans hope 
against hope-that the nightmare is over. But demons from the past, still very much 
alive, haunt the nights of a people who have walked through the “valley of the shadow." 


National Geographic, May [982 
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ain a " . 7 7. Doe ie oe os a ro 
meet his adversary, tlery red eyes Seeking 
the intruder. As the nearer bird, another 
male, swam into the open, their stares met 
[ ; ‘ af a a 
and Jocked. Cautiously they closed, crest 
| I . = 
feathers bristhng 
Less nan a vard apart, the two birds came 
‘io 9 taut standstill, face to face. Inching 
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forward, both hires open d ranierlike tills 


Propelled by whirring feet, a male 
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wester trebe. teft, skitters over trie 


water with o female tna rttial amown 
as “rushing.” A stylized repertoire of 
courtship maneuvers choracterizes 
thee irtle-lenown. birds, subject of a 
enn voor study by the authie) 





threateningly and cut the stillness with rau- 
cous cries, Then each repeatedly bobbed his 
head to fling a splash of water to the side. 
Suddenly EBS SiO WRITE lunged upright 
out of the water, ancl noisily ran across the 
surface side by side, cach long neck bent 
stiffly Lobed feet blurred in 
splashing motion; the birds seemed driven 
by churning propellers. Finally, asif by cue, 
they dived simultaneously, leaving the 
morning to silence once again 
[he skittering run, 
ceremony, of the western grebe 
among the most spectacular performances 
in the avian w orld 1 wo Males can oxecule 


it. a male and afemale, or several males cna’ 


cere ntine 


ar “rushing" 
eurely 16 


WHlel 


a single female 

That May morning in the Delta Marsh in 
Manitoba. Canada, I hardly had settled 
back to tranquil observation when I heard 
more calls blending into a faint but pro- 
longed double trill, Far out in the Day tw 
more of the spagenhais birds were 1 duvet. 
ling, Wi l hich. The action, this 
time, different ke As they ap- 











hw cho El 


asi the male and then the female 
dived silently. When they surfaced, both 
held weeds—materials normally wsed in 
nest buildine—daneling from their bills. 





awimming ballet the two birds 
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In oa 
touched breasts— bean to rise 


out of the water. Bills pointing to the sky, 





they united their weeds and held then nabove 
their outstretched heads f 
senting an offering to the gods. 

During many seasons of studying western 
¢rebes at this famed marsh of Lake Manito- 
ba. [never tired of watching these contrast- 
ing courting rituals: the rushing ceremony, 
with its raucous calls, loud splashing, and 
mad dash water: the “weed 
dance’ —quiet, infused with an 
almost poetic g a2) 


, almost as if pre 


across the 
chet berate ; 
race (page 632 

Ny introduction to these dramati 
mances came in 1972 while 1 was a research 
sscistant at the Delta Waterfowl Research 
Station at Delta Beach, ae a. In the 
station's vitieké I was surprised to find haw 
little bad been published on the western 
erebe. So the following year, with support 
from the American Museum of Natural His- 
tory’s Frank M. Chapman Memorial Fund 
and the Manitoba government, | underiook 
the task of filling the gap in our knowledge 
af the behavior of this fascinating bird 

Wester fish-@a ae 

ighly adapted for an aquatic | life, Dheir en- 
tire natural history seems rife sits Strange, 
poorly understood behavior that relates to 
specialization. Yet technically 
waterfow! at all—they form 
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pertor- 


divers 
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WINTER FLANGE 
extends to one-half mile offihore 
from Canada to southern Meszice and 
along the Tevag-lowisiana coast 


The world of the western grebe 
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Mexico. Migrating at night, 


woter-dwelling erebes of Monifpha 





move fo thet cometcl WITTLETINE 


grounie in October, and return to 
breeding grounds in Mav. Dr 
Wuechtertemn's atucies. furuled b 
VOFLOLS OFBOrS Onions oicliudin) 


tie Wationoal Georrophic 


t iale Fe PFE) ae Pay 
Leiid Vweaitnrow AResedrci 


_certtered oround Delia 





AA Ay 


ie a 
= 


| LEFE 
Mey Fe a 


iy 
i] 4 Fie 4 ARTS 


{ Winton, eurphy Point 
——___ ita farek * 
| Soe 


IAT pg 
= ie 


| 
| 1 
f NORTH 
OA OT A 


SOUTH 
| DAKOTA [ 


NEBR AS a hoy c by ee agde 


a hie i u 
lu | 
Lge © i, 

i LF ae 


Moreh (left, above), along the 
southern shore of Lote Manitoba 
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part of the world of this mysterious spe- 
cies—to hear what a grebe hears and see 
what it sees, to live through its trials and fee! 
its excitements in short, to tine like a 
grebe. To accomplish this, [ would have to 
learn the meaning of the western grebe’s 
vocal signals, then somehow establish com- 
munication with the shy birds 

In 1975 l obtained grants fromthe Nation- 
al Geographic Society, and the Bell Museum 
of Natural History at the University of Min- 
nesota, in association with the Delta Water- 
fowl Research Station, These enabled me to 
continue the project four more years and to 
complete my doctorate at the university 

[In the Delta Marsh the largest grebe colo- 
nies all included nesting Forster’sterns. The 
nesting grebes, having very limited perspec- 
tive from the water surface, appeared to use 
the jittery terns as acrial sentinels. When 
terns sounded their alarm call] at my ap- 
proach, grebes hidden within the reecdbeds 
would leave their nests and make for safer 
open water, To reach the wary egrebes, I 
would have to fool the ever watchhw terns. 

Muskrats abounded in both tern and 
grebe colonies; the terns often used their 
houses for nest sites, Somewhere | had heard 
of hicing in a blind that simulated a musk- 
rat house, Within a week I bad fabricated 
a portable, floating muskrat-house bind 





from a truck inner tube and cattail-thatched 
chicken wire. Sitting in the rude contrap- 
tion, | wore chest waders to protect me from 
the cold water and marsh muck, 

On my first venture into a grebe colony a 
pair of terns landed atop my blind, inches 
from my head (pages 628-9). As I slowly 
walked the blind aboutin the shallow water, 
the pair vigorously defended their newly 
gained turf from all intruders. While the 
terns helped to allay the grebes’ wariness, 
they also prompted me to modify my blind 
Above my head ] added a plastic shield; one 
tires of ending the day covered with guano 
like a park statue! 


Camouflage Allows Closeup Studs 


Over the vears my reed blinds took many 
shapes—from small, collapsible compacts 
to more spacious models, From these cozy 
mobile lookouts, with room for tape record- 
er, notebook, and camera, [began studying 
western grebes almost within arm’s length 

! found that with a tree sprayer and hair 
dves T could mark birds on their nests with- 
out interrupting their incubation routine. 
Preening the dye into its feathers, each bird 
acquired a distinctive pattern that allowed 
me to log its activities as an individua 

During live-capture operations I found 
that I could simply place grown grebes in the 





Beak to beak, o emall-billed female, at left, and nosal-togged male square off ina 
preliminary courtship move called “ratchet pointing” (above). With the fetp af 
voiceprints Or, Nuechterlein unecrambled some of the mysteries of grebe language 
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bottom of a beat, unfettered. On such solid 
looting these birds could hardly 
walk, much less fly. Instead, they pushed 
along on their bellies, “swimming” across 
the wooden floor. Small wonder that one al- 
most never sees a western erebe on land! 

Butin water F the grebe is 2s much at home 
as the muskrat or the beaver. Although no 
one, so far as 11 know, has reported secing it 
doso, the bird, whileswimming submerged, 
may spear fish with its bill, like anhingas 
and some herons. The western g 
entific name, Agchmophorus ecctdentalis, 
means “western spear-bearer.”’ 

Grebes build their nests on the water, In 
early June hundreds of mated pairs group at 
trudibonal colony sites in bulrush 
heds. [he nest consists of rushes and rotting 
vegetation pulled up from the bottom and 
often topped with fresh green algae, On this 
the female lavs three or four pale blue eggs. 
iich within hours turn a chalky white 
A grebe pair is a close-knit team: Both 
members share in nest building, incubation, 
and caring forthe young. About three weeks 
after the eges are jaid, the first bizarre infant 
emerges. SHll wel, the “grebeling 
the rear of the incubating adult and, almost 
ike & marsupial, climbs into a pocket 
formed by the wing and back feathers (pages 
634-3), Naluraust Aldo Leopold spoke of the 


civing 


rebe's sci- 


i 
Loree 








crawls to 


VOUNg riding “neatiy enclosed in a corral of 
humped-up wings.’ 

When the ergs have hatched, the parents 
abandon the nest and carry the brood on 
their backs out to the open bays. While one 
serves as a floating nest, the other dives for 


small fish to feed the young. 
Breaking the Grebe's Secret Code 


As my study progressed, I shifted field 
operations to Marshy Point, 25 miles north- 
eastof Delta Beach. The new area, privately 
owned by the and Vincent families 
counts a breeding population of nearly 8,0 
Western grebes, one of the 
Taking over an abandoned muskrat trap- 
pers shack perched on an island of marshy 

egelation surrounded by nesting grebes, | 
setoutto break the birds’ secret communica- 
tion translate and understand 
their calls 

For three months I colony 
sounds from a tower atop the shack, and my 
lapes soon held calls from hunclreds of indi- 
Viduai birds. Back at my university sound 
lab, | made Sonagrams, or voiceprints, of 
each call, and looked for variations thal 
might represent citer 

First I learned that a bird's so-called ad 
VETUSING Call Wie Its indrvicdual Signature: 
Calis given by a particular grebe at different 


Curr 





largest known 





comes—to 


recorded 


ent messages 





coll, a Lei Lift’ cry Linwee fA each Brebe, 


FOecort 


We pidved, tie young popped out “(pte 


Wieviorn Grenedv: fhe Biras 


As par 


aL i =(11- tite : 


Tiat Walk on Water 


of these pioneering vocalization 
studies, the aunor covered o feriale'’s head with o sock to quiet her, then ploved 


fd colls to chicks nestled! on Aer feathered buch 5 Caen Wi her pod coll 5 


Hes 


ob] 


The choreography of 
courtship features 
elaborote maneuvers, 
including rushing 
(above), here with a 
female, far right, and 
competing midles, Male 
and female later join tn a 
“weed dance” (left), 
Aprpically, a second male 
tries to interfere 

A rare photograpn of a 
fiving grebe was made 
in early Mey (right). 
Aster the birds orrive at 
breeding grounds, breast 
muscles atrophy; the 
author suspects that 
nesting birds may be 
incapable of flight. 














times could be easily matcher, for each bird 
has its own unique call-frequency pattern 
Calls from females were slightly higher 
pitched and less drawn out than those of 
males. Each call, therefore, potentially re- 
vealed not only the bird's species, but alsoits 
SeX and indiviclual identity 

[ was sure the advertising call must be 
used to attract potential mates—verv much 
like the songs of other birds and the mating 
Calls of frogs, crickets, and other animals, 
‘The following spring, walking my muskrat 
house throweh the shallows amone rushes, | 
broadcast, from the previous spring's tapes, 
recordings of a female's actvertising call 
Males quickly responded. Playing the call 
over and over, [ became the Pied Piper ol 
Lake Manitoba: Mv blind was soon sur- 
rounded by unmated males. [hey began 
challenging one another, then faced off and 
raced nomily across the water in rushing dis- 
piavs. The males were courting me, sight 
unseen. | stopped the tape recorder—the 
males dispersed, | resumed the female calls, 
and again males converged 

Females, recognizing the calls as from an- 
other female, paid no heed. When I played 
recordings of male calls, the males ignored 
them. So stoking were these reactions that I 
felt chided: “Of course we grebes can tell 
males trom females. Cant vour” 

The grebes, I found, would respond only 
to recordings that were clear and free of 
wind noise—auclio quality good enough to 
fool a human. As | continued my experi- 
ments, it became evident that the birds ad- 
vertizing, far from simply attracting a mate, 
isa flexible sienal with different functions in 
different contexts 

Approaching a nest in my blind, I plaved 
toan incubating female amediey of advertis- 
ing calls recorded from ten different males, 
her mate among them. Faithfully, she tg: 
nored other suitors and three separate times 
advertised in response to her true mate's call. 
Here was proof that. after pairing the uses of 
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A patch of red on a “grebeling's” head 
nmiy sia! alarm. or hunger. The patch 
ordinarily stays pale yellow, Its male 
parent offers a feather, thought to help 
prevent fiahbones from entering the 
infestines: Grebes mov use their beaks to 


spear fish, their primary food 
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theadvertising call changed so that each bird 
of a couple could identify its own mate's call 
even among the welter of vocalizations from 
other colony members. | 

IT wondered how a courting male seeking a 
partner could sort out calls by unpaired fe- 
males, rather than wasting his attention on 
those communicating with their mates. The 
answer evolved from my tapes and notes. 

Many birdcalls fall into sequences that or- 
nitholagists call “bouts.” A bout isa linked 
series of calls, [ found, significantly, that the 
tapes T had recorded during May contained 
advertising bouts mostly comprising three 
to five calls in sequence. Yet those recorded 
in July (after most pairing had occurred) 
showed only one or two calls per bout. 

The next June, in the middle of the breed- 
ing season, | recorded calls both from un- 
paired birds and from those already mated. 
As suspected, courting grebes called most- 
ly in bouts of three or four; mated birds in 
bouts of one ortwo. When I tested courting 
males with recorded female calls, they reac- 
ily answered and approached a three-call 
bout, but ignored the same call when played 
singly. Here was confirmation that the num- 
ber of calls per bout distinguished unpaired 
birds from mated ones. 


Different Calls for Different Species? 


To round out my research, I recorded 
western grebes toward the western limit of 
their range, in Oregon and California. 
Manitoba grebes are nearly all dark phase, 
having dark feathers around the eyes. Far- 
ther west | also found the locally common 
light-phase birds, sporting white feathers 
above the eves. Previous observers hacl not- 
ed that the light-phase birds almost invari- 
ably mated with their own color type. 

I discovered that the light-phase males ut- 
ter @ strange, one-note advertising call— 
“ereeet"—quite distinct from the two-note 
call of the dark-phase birds. lalso found that 
courting males ignored playback calls from 
females of contrasting feathering. Why, 
they were behaving almost like separate 





species! Yet their vocalizing differed only in 
the presence or absence ofa mid-call gap. In- 
deed, by producing artificial gaps in my re- 
cording: of light-phase females, I could 
attract dark-phase males, 


Chicks Respond to Parental Reoordings 


Back in Manitoba, I experimented witha 
captured grebe pair and their newly hatched 
young, As long as | kept the adults’ heads 
covered with dark socks, they sat motionless 
while | plaved recordings of parental calls to 
the chicks snugged safely on their backs. 

The chicks were charming and quite 
tame, When I played a low clucking call, 
normally uttered by the parents when bring- 
ing food, the chicks emerged from the back 
feathers and vigorously contested for the tid- 
bits | offered. On the other hand, recordings 
of the ticking call used by parents when 
alarmed caused the chicks to duck their 
heads beneath the feathers and lie quietly. 

A curious triangular patch of bare skin 
adornsthe crownofanewly hatched grebe. | 
noticed that the patch changed color fram 
pale vellow when the chick was contented to 


a brilliant red when it was excited or begging 


for food, Possibly a red bare spot signals to 
the parents that a chick is hungry or in need 
of attention. 

Much of western grebe behavior remains 
amystery, Why, for example, do western 
grebes engage in such complex courtship 
compared to other species? Are light- and 
dark-phase birds possibly distinct species? 
And what is the purpose of the grebe’s habit 
of eating small feathers? 

A rare sense of accomplishment came as I 
learned to read, from its vocalizations, an 
individual grebe’s species, sex, color phase, 
pairing status, and particular identity. Yet 
among the western grebe’s varied acts of 
life, none stands forth in memory more dra- 
matically than the breathtaking ritual of 
rushing, as a courting pair hold their bodies 
in sculpturesque immobility above thrash- 
ing feet that prope) the matched performers 
across a watery stage. 


g in. a feathered rumble seat, o young grebe snuggles on its mother's back, 
white it climbed minutes after hatching. Here chicks spend their first weeks. 
“There is some barrier between this bird and all mankind,” wrote naturalist 
Aldo Leopold, who confessed himself “helpless to translate” the “secret message” 
of the grebe. Research has lowered, but not fully breached, that barrier. 
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Fair Winds 
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HATS A NICE TOWN like Perth doing ina 
nliace like this? 

That was the question Lasked myself on that 
first stroll down elegant St. Georges Terrace, 
main street of this opulent oasis. Thriving bDig- 
city architecture loomed all around me, 20.and 30 
stories and more—the Allendale Square complex, the Aus- 


tralian Mutual Provident building, City Centre—in stone, 


glass, ant burnished metal, recalling 4 aguch, | Dallas at ti 
San Diego, And the humming of a dozen tall building cranes 
tald me that this skyline was far from final. Perth the city was 
striving towerd Perth the metropolis 

All this despite the fact that the capital of Western Austra- 
lia, a city of 925,000, stands, globally speaking, plunk in the 
middle of nowhere. “Sand Gropers,” Western Australians 












call themselves. Adelaide, Perth's nearest urban sister, hes 
? 700 kilometers (1,700 miles) east, beyond the barren Null- 
arbor Plain; the road between them was first paved only in 
1976. Jakarta, Indonesia's capital across the Indian Ocean, 
stands closer than Canberra. Mother England is 127,000 sea 








miles awit} 

ieolationstunted Perth's growth fordecades, butit fostered 
a frontier mentality, independent and self-sufficient, that 
vitalizes the citv to this day. And distance proved a cultural 


quarantine, fuurding in Perth a distinctly British flavor. 


Australia’s booming southwest centers on 
Perth—voung, prosperous, and free spirited, yet 
tradition minded. Harnéssed to trapeze outrigging, 
three sailors reflect Perth's mania for sport as they 


beat upwind on a racing skiff capable of 35 knots 
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Sweeping curves of the Swan River brachet d 
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Dwarfed by office giants, mementns of 
Perth's first century still stand their ground: 
the 1864 Government House, tile roofed and 
Tudoresque, the Gothic brick St. George's 
Cathedral, the old Town Hall and its clock 
tower, His Majesty's Theatre, the Barracks 
Arch—all lend the texture of history to a 
promenade through the city. 

People you pass further the feeling of an 
English country town: a tanned and tweedy 
farmer in for the day, suburban ladies in 
hats and white gloves ready for a spot of tea 
after a shopping rendezvous, preppies from 
Guildford in straw boaters and blazers. 

“Piper! Piper!” I follow the cockney shout 
to the red-coveralled man hawking the 
Daily News, Today's headline proclaims 
MURDER. But no fear, that story comes 
out of sinister Sydney, a continent away. 
Here in Perth crime seems unfashionable. 

As a bearded young troubadour reminds 
me, strumming his cuitar and toe-tapping a 
tambourine, “it’s a jingle-jangle mornin’.” 

In Perth, most every morning is. Gracing 
the banks of the wide Swan estuary where 
river meets ocean, the city sparkles in the 
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On the edge of down under, 
Perth is one of the world's 
most taoloted cities. Yet the 
metropolitan arca’s 925,004) 
residents include sizable 
numbers of Greeks, Italians, 
and Vietnamese. 

Protecting the area's 
extensive beaches, cruck 
lifesaving teams admitted 
women for the first time 
last year. This unit (right) 
practices by carrying. an 
tnatructor. 


stark blue of a sea and sky still unsullied by 
smog and pollution. With an average of ten 
hours of sunshine daily insummer, and win- 
ters rarely worse than cool, Perth is twice 
blessed with setting and clime. 

I continue downhill toward the Barrack 
Street Jetty through a perfect Australian 
spring, October at its finest. A soft sea 
breeze tempers the sun, bul women of the 
city have already changed to fetching 
summer gossamer attire. The watery hori- 
zon is flecked with sails, and along the Es- 
planade the bottlebrush is in bloom. 


“EAR THIS SPOT in 1829 Perth's 

first settlers, lec by Capt. James Stir- 

ling, felled a tree and whispered a 

prayer, celebrating the founding of 

the city. Other British had settled Sydney 

four decades earlier, but only now was En- 

gland beginning to worry about French in- 
tentions in the new continent. 

“Unlike the founders of Sydney, Perth's 
first settlers were not prisoners and soldiers 
installed by the crown. They were mostly 
landed gentry, homesteaders who were 


National Geographic, May 1982 


n Perth's fashi 


counted barely 








iTouUroL t 


ves of immi 


Fa 


re ab Le ee | ert | ' re f ee an | 

vranis Westward, anc after the boom thou 
SANS SLA Ved On, LOseitieim Fert istiforth 
— 2 a, & oN 5 a eee | oe j 
eX] mandine Wh he IL ANG CTAZINE Ns ATouwn 


T | 
7 r a | | a F 





Oe Yer pMent OF LAG TaUroOnd AAG 


NeW agricultural methods, the government 


j = rd 1 
nn f ' i ne . : ' —_ | ._ 1 
Worked to Dy Z cle men ind 1h land Lo- 
| fF ie | | a | i | 
aa i 

- h Fil =roh g | ae Lid 

iit a | t | | 4 f it =P Li a ia Gar cae | i =. 

| k..| Lk 1 


whned Cooperative Bulk Handling Limited 
E 11 Kwinana, Fi = industrial zon 
page 658). lhe miliion-ton terminal, larg 
Bat in Loe Woritl. Cal 7 ‘ ij owshwete 


i. | HRI in| { Te the i, hess 


, 
‘i 1 i 7" fF Bl i . i 
i ‘ = 4 "s i | -_ 
1 LOPES eet. Stet Lit 


of miles bevond, Western 


1 " 7 n : = 7 
opts oe rete “i Cain Ci 4 
i i mo ak ddl L i . ill) | 1 





Fina 4 il ro oir 1 fang p = “fl ig I, | ct ion 
DOM CLL 5 LALA ee a ee | Poa da EE ERR 
Berths Port : 


below) take 





ti! 
Raa! 
f 


Fo 


arf 
=_a 


re 


Fa Bille 


f 


oat 
5) sei a | 





on rth. Gutotw | ite’s flock Li i 
| me | 
ftronz. oniw the best of som iTPeOs MA! 
ia vw week-long Roval Show al C lari 
pont ign | 


With a crowd of farmers at the sheep pa- 


‘ peo j ' a [| " 
Wat TY 8 WTC 4 Ch Pen pee fila MoT 


then iW j 
loa prize Lorricdal 
The fleece of the winner isnt 


on the runner-up, 1 


' V 
= . yy 1 ioe | - rrr i i 
man DNC ATLAS, Spread Wool 


i | Mu | irri | ity 
purpose animal, anc t he great 
re rh Ti = [it i i a 


minortant i Fi 
Half the sheep 
today leave from Perth's nearby port, Fr 


=e ho rttine fee keen 
MANIC. a DAPDOr POP SOT pel 





"T | = Ie ia | . = . - " F i om ps = Bn —— - J 
seaport. [o land sheep on the hoot in Egypt kept the woolly stream flowing. (ne toll 
| i Th oa, j hag Fey Lhe me bl ere | ; i : ‘ = Be i a, | a 
Tian, nd Saud) Aradia, a Perth firm has me, “Lo put the 115,000 animals aboar 

b- F Pa "Tn = | ; # § Gaekley | i 
QuUnChed A eet Of untisual ships. [neonel takes two days. Barking clogs quickly cor- 
t 
watched loading at Victorian Quay was tw ral occasional strays 
’ t 1] t 
blocks long and stones hich, looking ev- Lapt. Rodolfo Alata, director of Fares 
=| a . 7 = r= " = 
ery bit like a Holiday Inn someone had set Rural Company, helped pioneer this ship- 
i 2 j PT t= i aL oe ah 
adrift (pages 644-5). Rumbiing trailer rig ping technique. “It's been an internation 
ba Ler Lik ry th ' Hi it = a it | ri Le i h Fi | 4 reid rl E rt i ] | = Pell Le va] iy 
chiA. Ut if i Lis, Sha a a Le, Caled CLUE, VOL COREE Se. SPL De RS Wa, Le 
disgorging same 300 bleating sheep; long- Danny F., is a former British tanker con 
I Le a eee | r yc 1 7 | ‘ TCH | 
hI I, hit | IaAnoISsHi! a = Ef LAIPE SO on 











. iz == ee ee! i | | J - 7 | iy 
Tay sorinday Gri fie Stites | NWO. Tey oO 
Is a a 7 iz ere 
PEE Ao TS. al ag FITE Ol Vers [ 
Le 4 ee ee ee reve LEFT ee (left! 
Lat I : f id La | | [Fl rer LT a 
‘i e | om la a 
i | { L i hal | ELE | THE Thi & 
DET @ Mi S Oe 
i . } ey 1 | ! ! 
ETRi! 5 I nh he I Lit rel 
rT = = }a 
OP bhi j mL Ls i rc Prbe Lilt H ili ELity 
Cre AL BLES =<. cen F all a ie 
aha i Prd i mal 1 Ve ls pret 
t g LE ! Lik Lk t 
UL eh t i F Ty i iit | if rT he 
7 = PG a = | TF ly np Tu 
Le ul ! tif Pateeda om a Lr 
T fecal hoor | ry J. ire = | 
8 ae TE | i Pes eve 
re | : } . 
Ae i 1 3 EQrT ol it ur 
tr: 
ii Compote! City rj rrir gl the 
TT ire #. i wi ne | ' Gyr | | 
od a i 1 la es — 5 
head i] Le fp ye Whi 
elrparel F {i i Pew int Fit TT ae | | ie Lal 


i) 


Jak 
FR MG at: 


a 4 
Fs ts 


J “er f J | 4 oa “f) ii 


if 
if Fie 
4 
- 





yy 


ik 
Y, } Wiz im 
ay Av de 

i an a 


a, 











Enelish officers and Pakistani stockmen 
ind flies the ] paar Se lag,’ said Captai 
Ainta—himsell a  Arge Tmtinwin. 

“ror weeks he loading, the sheep are 
fect hav pelle ts laced with vitamins, Cap- 
tain Mata said. Aboard ship, conveyors and 
pining systems feed and water the animals 
automaticall, 

Wool harvesters, too, are exploring new 
technology, developing an amazing robot 
that will safely barber a sheep in three min 
utes flat (pages 646-7), Electronic sensors 
m the shearing head of er computer- 
controlled device even corres ll the an 
nals breathing. It is desiened to cope with 
rising labor costs and a shortage of young 
Australians willing totake up the dirty, hard 
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CN DHE 19505 Perth hit pay dirt again; 
this time it wis fron, mountains upor 


mountains of it, 1,100 kilometers to the 





north in the semidesert of the Pilbara 
remion. A flambevant symbol of this fates 
boom 1: ‘nage Lol Lang George Hancock 


(page 653), the burly, outspoken “king of 


Hancock's controversial proposals to 


i] 
nine ore with nuclear explosions and to ws 


sterilization as birth control for mixed-blood 
Aboriginals (and his pleas for Western Aus 
tr ung 0 Secede from the rest of the countr 
him in headlines and hot water, But 
his luck, his passion for minerals, and his 
battles with parliaments and prime minis 
ters have mace hima living lécend—and t 
richest man in Australia 
Sitting In his modest office in suburban 


A medley of styles develops on the Claremont, be told me how it all started 








COUrTS Of a ferunis clad in vedloruts pack In 1932. He was ilying fis small plane 
(above), a weailry riverfront back to Perth from a remote asbestos mine 
community, Early training pays off when lowering weather forced him off 


handsomely for sports-minded his course 
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runutine. cid tea sport ‘They looked like solid iron! Later I flew 
Perched on the edge of an arid back, landed im the aan and collected 

plotedu, Perth luckily sits aghop enomous SOT Sis 
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“But woat to do? Back in "35 the govern- 
ment. having determined that Australia was 
critically short of iron, had slapped a ban on 
ore export. So for years L kept the exact lo- 
cation of the place to myself and didn't ‘peg’ 
me a claim 

It took Ha LS vears to get the embar- 

lifted, to persuade Britain's Rio Tinto 
Ltd. and America’s Kaiser Steel Compan. 
to build the mine, and to sign up the Japa- 
nese Mitsubishi-Marabini Consortium to 
buy the ore, lt soon ~mounted to approxi- 
mately half of Japans iron ore imports 
Hancock never got @ mine or 4 lease, not 
even a share of stock in the venture. But he 
was awarded a royalty of 2.5 percent. To- 
day, even though de mand for 
slackened, Australia remains the world's 
largest iron ore exporter. Hancock's divi 
dend: about 40,000 a Gay, 

“Heft these,” be said, handing me two 
Neavy gray ore samples from his desk 
“Sweet a5 anything that ever went into a 
blast furnace. [If vou need more convincing 
Cl have the boys weld these rocks together 
Sig aatpemaane 
itin the Pilbara, enough tosupply the world 
for the next handedly years.’ 
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BESIDES IRON, tiranium, and excit- 
Ing new diamond deposits, Western 
Australia mines significant lodes: of 
hauxite and nickel that feed its refin- 

eres at Kwinana. Offshore explorasion has 
brought in oil and gas. Deposi 

metals—cobalt, chrome, maly bde num, tan- 
talum, vanadium—are among the largest in 
the worled 

Until the recent iron boom, gold led West- 
ern Australia's mining industry. It still pavs 
handsomely, Clicking open the polished 
brass locks, a iniforméd guard let me into 
the courtyard of the small Perth Mint on 
Hay Street. A quaint study in 19th-century 
stone and wrought iron, the mint does an 
impressive refining and selling 
gold and silver bars, as well as stamping out 
millions of Australian pennies, 

Mint directorG, W. Robinson led me past 
Vaults and giant balance scales to the nail 
refinery, a smoking, stygian scene of roar- 
ing furnaces and flaming crucibles, where 
laundrymen wearing protesque asbestos 
Gauntlets melted the Monday morming pour. 
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But despite its medieval atmosphere; the 
mints world reputation is second to none 

“We purge and repurge the molten gold, 
bubbling chlorine was through to remove the 
last impurities, Robin- 
son said. “Hefore we pour, samples from 
each crucible are checked in our X-ray fluo- 
rescent spectrometer, Fine gold 
mist assay at least 99.5 percent.” 

Gieaming finished ingots worth $600,000 
at current market value, each about the size 
of acommon brick, awaited one more assay 
before the figure of a swan was hammered 
into the gleaming gold, the prestigious Perth 
aWTint seal 
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vast deposit of high-grade iron ore in 
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Perth's newfound wealth has not turned 
her head; Australia’s fastest growing major 
city is one of its friendliest. I met a “T'other- 
sider” from Queensland who years back had 
come west for a visit and stayed on. He told 
me why: “In Sydney the first question they 
ask is ‘What's vour net worth?’ In Mel- 
bourne it's ‘What about vour family?’ Ad- 
elaide inquires ‘Which religion?’ In Perth the 
first question is ‘How "bout a beer, mate?” 

Back in 1962 hospitable Perthians got a 
bright idea and switched on every light bulb 
in town to greet America's first-orbiting as- 
tronaut, John Glenn, as he sped through the 
night overhead. United States sailors by the 
thousands still find a roaring, roisterous 
welcome when they tie up here after an In- 

Days before a U.S. Navy ship arrives, 
local newspapers begin printing the “dial- 
a-cailor" telephone number. As the vessel 
docks, the phone is plugged in and offers 
start ringing in, Even when an aircraft car- 
riercalls with acrew of 5,000, there are more 
invitations than the sailors can accept, 

“Two for a family barbecue." 

*Room for five on our sailboat.” 

“T'm 23, 5 foot $, and like dancing and 

“Perth,” one youngensign said, “has gotta 
be the best liberty on the seven seas!” 


“BERTH'’S PACE is as pleasant as its 
people. At his'St. Georges Terrace of- 
fice hung with multicolored maps of 


freeways, population densities, and 
land use, town planning commissioner Da- 
vid Carr presides over the shape of Perth's 
future. At day's end from the veranda of his 
lovely bluffside home near Kings Park, he 
can gaze down on the city’s center to sce first- 
hand how it's going. Late one afternoon Dr. 
Carr shared his skyline with me, and some 
secrets of Perth's success. 

“First, our seaport, Fremantle, and the 
industrial area, Kwinana, are outside the 
city. This keeps heavy traffic out of down- 
town,” he said, “Another positive factor in 
Perth's quality of life is the favorable ratio of 
developed to recreational land. Out of our 
land-use taxes we have committed 54 mil- 
lion dollars to purchase more parks for the 
future. We estimate Perth will reach one and 
a half million people in twenty years.” 
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From the very beginning Perth's city fa- 
thers valued open spaces, The colony's first 
surveyor general, John Septimus Roe, for- 
bade cutting trees on Mount Eliza and rec- 
ommended land there be set aside for the 
public. Thousand-acre Kings Park was offi- 
cially dedicated in 1872. 

“That park today, to a developer, would 
be extremely valuable," Dr. Carr said. “But 
as a public asset it is priceless.” 

Several times I tramped through this 
quiet retreat. The local equivalent of New 
York City's Central Park, it is filled with 
childbood memories for even Perth's oldest 
citizens. They come for the sweeping views 
of the river from the ANZAC bluff-—where 
an obelisk stands in honor of Western Aus- 
tralians who fell in foreign wars—and to 
stroll the boulevards lined with lemon- 
scented gum trees, to explore natural bush- 
land, or to follow scenic grass paths to 
playgrounds, ponds, and gardens. 

As precious to Perth as its sense of space is 
its sense of history. 

“] think we all realize that not everything 
new is beautiful. Perth is growing so fast 
that if we're not careful there won't be anv- 
thing left of our heritage,” said Alan Bond, 
who as an energetic financier and America’s 
Cup racing sailor is well known on both 
sides of the Equator. We talked at the pent- 
house office of Bond Corporation Holdings 
Ltd., soon to be dwarfed by anew complex 
that by 1985 will top Perth's skyline, 

‘We want to preserve the old Palace Ho- 
tel, even though the land underitis probably 
the most valuable piece of real estate in the 
city. Economic reality precluded anything 
but a tall, modern building on the site,” Mr- 
Bond said. “So we've designed our 50-story 
office tower around the old landmark.” 

Despite a sagging world economy, Perth 
still incubates many millionaires. Bond, 44, 
began his career modestly enough as a sign 
painter, soon after migrating from England 
in 1951. Then he began remodeling old 
houses. Before long he was subdividing and 
building houses of his own, then investing. 
Today the Bond Corporation has grown into 
a major Australian conglomerate of brick- 
kilns, apartment complexes, senside devel- 
opments, gold mines, oil and gas ventures, 
a quarry, and—its latest acquisition—a 
brewery. 
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r HE SOPHISTICATION of Perth has 

greatly diluted its down-urnder cia- 
lect. Immigrants from. continental 
Europe and Asta now join the traci 
tional intlow from Britain; radio, television, 
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‘4 blend of rugby, old Gaelic loothall, and 
soccer—with a mayhem all its own—Aussie 
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teams in the Perth league. A team fields 18 
piavers, with two in reserve, on a pizantic 
Celd 180 meters long, 120 wide. Pomts are 
ecored by kicking thé red leather ball he- 
tween goalposts, four ateach end. 

AL he starting kick, Claremont recerves, 
but within seconds a donnvbrook on the 
held has the crowd on its feet, A burly South 
Fremantle hali-forward has flattened the 
Tigers’ key ruckman, Barry Beecroft, who 
& hauled away with a Nore 
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of flying boots, knees, and elbows, and even 
a haymaker or two. The umpire nearly runs 
outot whistle, and I'm jostled by the parti- 
san crowd. “They're just wrapped, these 
blokes,” yells the fan behind me. “They 
bloody went mad!” 

Maintaining the lead first quarter, Clare- 


mont soon lags: It's neck and neck to the 


end, when Claremont’s Krakouer brothers 
spark a last-minute spurt and the Tigers win 
L111 to 96, 

“Whata dye! Whata pair o’ pliers?” the fan 
shouts. “I told ya she'll be right. Freo went 
crook. They were bloody knackered, they 
ran outa legs!" 





ERTH'S SPORTS FANS are never 
far from a cricket pitch, tennis court, 
or bowling green. Most would rather 
play than watch. 

Surrounded by tempting water, the city 
has bred its share of sailors, According to 
one wag, all Perth can be divided into two 
kinds of people: those heading for their 
sailboats and those already on board. 
Thousands of sails fleck the horizon each 
weekend. Most bowls; vou soon notice, 
whether toddlers’ six-foot Muclarks or mil- 
lionaires’ oceangoing thoroughbreds, sail in 
determined fleets, locked in combat, racing 
their hearts out. 

I was invited on board Siska, the flagship 
of Perth's ocean-racing fleet. From behind 
her teak wheel, Capt. Rolly Tasker drove 
the tall racing sloop up the windward leg 
with the confidence of a man accustomed to 
winning. No shouts or gymnastics here; the 
L2-man crew Was as one with the boat. 

A nod from sail master Rob Lynn, and the 
pair manning the big coffee-grinder winch 
tightened the jib ever so slightly. Tasker’s 
eves made their rounds from compass to 
wind gauge, to the masthead ten stories 
above, then back to the speedometer: “That 
gives us an extra tenth of a knot." The sun- 
scored skipper smiled, and we bore downon 
the finish line off Fremantle half an hour 
ahead of the fleet. 


For Tasker all this was serious business 
even though for Siséa the morning race, a 
qualifier around the buoys, was child's play. 
The sleck scarlet 77-footer finds its stride 
in deep water, circumnavigating the island 
continent, or setting the speed record for 
the 12,000-mile England-to-Australia ron. 


HE SAME TALL SAILS on Perth’s 
horizon that heralded the first Euro- 
peansettlers spelled doom fora flour- 

ishing culture of native Australians. 
Today government provides Aboriginals 
with increased welfare, schooling, and 
housing. Yet problems remain for many of 
these people, whose ancestors lived here for 
millennia before the colonists landed. Dis- 
placed and dazed by the trauma of white oc- 
cupation, afew survive only as second-class 
citizens in squalid camps around the city. 

At Locknderc, ina “fringe dwellers’ " tin- 
and-canvas campsite amid riverbank vine- 
yards and cheerful new subdivisions near 
Guildford, [introduced myself to Robert 
Bropho, an angry spokesman for the land 
rights of Aboriginals. 

“Yes, [know NATIONAL GEOGRAPHIC. I 
used to read it m jail.” Bropho said_ “For 
years I was a jailbird, an aleoholic, but I 
kicked the grog.” Now, he told me, hespends 


time helping others overcome the plague of 


alcoholism. Bropho and I talked under the 
shade of an ancient gum tree while his 93- 
year-old mother stared into asmall campfire 
nearby, neverlooking up. Froma makeshift 
pole, a black-recd-and-yellow flag fluttered 
defiantly. The colors signified the black 
man, his blood, and the sun. 

“How are we supposed to respect the 
white man’s law?” Brophoasked. “He killed 
our people, stole our land, defiled our reli- 
gious sites, seduced our women, brain- 
washed ourchildrenin his schools: He broke 
all his Ten Commandments on us. 

“For 40,000 vears we lived in peace and in 
harmony with this land,” he continued. 
“Then, in a few short years the white man 
robbed ws of a whole continent. 


Halfway up a mountain of wheat, inspectors check for insects in the cavernous 
terminal of Cooperative Bulk Handling Limited at Kwinana. Capable of loading 
ships at 180,000 bushels an hour, the facility helps keep Australia the world's 
third largest wheat exporter, after the United States and Canada, 
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*All we ask for is our rights, for ourselves 
and our children: land!” 

The local public-assistance office had 
bored a well for the Aboriginal campsite at 
Lockridge and set up five house trailers for 
its 50 inhabitants. 

Through lack of understanding more of- 
ten than malice, Australia’s Aboriginals 
suffered under their new rulers. Primitively 
armed, greatly outnumbered, they put up 
little resistance. Now, generations later, 
many Aboriginals live a schizophrenic life 
somewhere between their culture and ours. 

Ken Colbung, leader of the Nyoongah 
Cultural Complex at Gnangara Lake, 20 ki- 
lometers north of Perth, believes the black 
man's only hope is integration (pages 664-5). 
Asa young man Ken worked asa stockman 
one cattle station, living.a semi-wild life in 
the bush. During 15 years as asergeantin the 
Royal Australian Engineers, he finished 
school and learned boxing and how to han- 
dle explosives. But he never forgot how to 
throw a boomerang. He insists he is just as 
happy lunching on kangaroo meat, emu 
eges, and witchetty grubs (“they taste a bit 
like almonds”) as.on steak-and-kidney pie 
and chips. 

“We must learn to adapt,” Ken said, 
“Let's face It, we area microscopic minority 
here, maybe one percent,” 

Colbung says his name derives from éal- 
bin, a kind of Aboriginal high priest. In his 
job at the center he lives up to his name, 
serving as a sort of mayor, medicine man, 
justice of the peace, and Mr. Fixit. Several 
times the phone interrupted our chat: Aman 
needed help starting his truck; a woman, ad- 
vice on filling out forms fora housingloan. A 
scholar sought more details on the legend of 
Waugal, the “great rainbow snake" who, 
Colbung said, made the mountains and the 
freshwater springs back in Dreamtime, the 
Aboriginals’ mythical time of creation. 

Later a young woman came in to enroll 
two freshly scrubbed youngsters at the com- 
munity’s innovative school, 

“So far we have 35 boys and girls at our 
Nyoongah Aboriginal Community College, 
ranging in. age from4 to 13, bused in from 
the urban fringe camps,” Ken explained. 
“The teacher, who worked with Indians in 
the United States and Canada, keeps the 
classes unstructured, No grades are given; 
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the only competition is outdoor sports. All 
books, desks, crayons are community prop- 
erty, Along with reading, writing, and arith- 
metic the youngsters learn spear throwing, 
tracking, ancl Aboriginal art. 

“For the sake of our souls we must never 
forget our heritage.” Ken conclucledl. 
“Meanwhile, to survive this life, we better 
learn to live with the rest of Australia.” 


ASKING in one of the sunniest spots 
Fanvarth, Perth—small wonder—huas 
become a leading marketer of solar 
energy; its factories supplied the esti- 
mated 80,000 solar water-heating units in 
service throughout Western Australia. A 
lion's share of the 23-million-dollar-a-year 
business. goes to Perth's Solahart firm, 
Plumbers and gulvanizers since 1901, the 
firm of S.W. Hart & Company Ltd. first 
started making solar water heaters 30 years 
aco, and today deals worldwide, equipping 
a whole subdivision in California, a copper- 
mining town on New Guinea 

Suid managing director Wayne Keed: 
“We consider ourselves pacesetters in this 
rapidly growing industry. Last year we 
spent nearly $400,000 on research and de- 
velopment, while turning out 40,000 units, 
mostly 300-liter domestic heaters.” 

To absorb some solar energy of my own, I 
rode. city bus 762, the “Surfie Special,” to 
North Cottesloe, then trudged the half mile 
up the shore to Swanbourne, Perth's largest 
nude beach. 

An unguarded stretch of seashore be- 
tween the more strictly regulated city beach- 
es, Swanbourne attracts a growing crowd of 
followers who prefer their sunlight straight 
up. On my way I passed a erim-faced cru- 
sider bearing a cumbersome sign on a staff: 
ETERNITY WHERE? 

Tremember the gilt-framed painting of a 
hare, milk-white damsel in the Palace Hotel 
downtown. It was flanked by velvet drapes. 
“Sometimes we draw them if the clientele 
objects.” the waiter had explained. Swan- 
bourne no doubt offends some, but when it 
comes to sun worship, Perthians, while al- 
Ways proper, are rarely prides. 

Clad only in a heavy layer of Sea & Ski, I 
ventured across a sort of no-man’'s-land 
toward the colony of flesh. If T had expected 
to encounter mostly the voung and trendy 
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only shadow on the endless shoreline trophy in humans may involve essentially 

We've been coming oul most every Sun- 
day, said the husky red-bearded man tak- 
ing the ravs with his bronzed wife and small 
son. He was-a clerk, he told me, in a Perth 
plumbing-supply house, 

“For a while the park rangers used to 
drive down and give wus -all the boot. But 
that's done with, Now, on a good day like 





today, 4,000 turn out fora bake,” be said. 
‘The only bother now is the orcastonal 


cap 
faper walking by with his clothes on 


yal AY RAK a quarter ofa milton peo- 
pie head for an “overseas Vacation 

on tiny Rottnest stand lving just 18 
Kilometers otf the coast. It Was so 
named by a ifth-century Dutch sea captain 
wiho muistock the island's small marsupials, 





called gueakkas. for rats 

Ome LOUTISLS | Dass An t icdy ibis Wetk OF (Wo 
on “Kotto,” fishing, 4kin diving, or explor- 
ne the Pee iy oyves atic seclucted besa hes l 
made a clay Sele on the fast ferry from Perth 

[rented a rusty bicycle to tour the island's 
quiet country roads, all off limits Lo cars and 
motorbikes. In a grove of tea trees and ole- 
ander not far from Bathurst Pomt light- 
house, | shared my picnic lunch with a 
friendly pair of quokkas. These knee-high 
Marsupials, distant cousins of the kangaroo, 
have survived the fur industry, hungr 
Aboriginals, and the governor's hunts as 
well as droughts and famines, Today they 
are a protected species (page 655). They also Aiythotiogical images surround 
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said neuropathologist Dr. Byron Kakulas, 1970 and houses hundreds até 
medical director of the Muscular Dystrophy many collected by Berndt himse! 
Research Association of Western Australia 
“During droughts on the island these ani- 
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the same type of muscle-membrane dam- 
age, he said. And a cure for one, itis hoped, 
might lead to an eventual cure for the other. 


‘T PARLIAMENT HOUSE back in 

Perth, I paid my respects to the Hon- 

ourable Sir (haries Court, KC MIC, 

OBE, MLA, Western Australia’s 

premier until this January. A lifelong Perth 

resident, Sir Charles, at 70, remains one of 
its most energetic boosters 

“Perth is the most isolated capital in the 
world,” Sir Charles said. “But we have 
proved isolation can be a blessing if vou 
Manage it properly. 

“Cut off from the world, Western Austra- 
lians were always obliged to think for them- 
selves, to innovate,” he continued, “To 
educate our outback youngsters, we devel- 
oped Schools of the Air, classes linked to- 
gether by a radio sparked by foot-pedal 
ecnerators. For rural health care we orga- 
nized the Royal Flving Doctor Service. 
Much of our soil was poor, so our scientists 
pioneered treatment with trace elements.’ 

High above Sir Charles's office, alone- 
side Australia’s flag, the Union Jack often 
still waves; and once each vear—for the for- 
mal opening of parliament—the governor 
arrives, accompanied by the usher of the 
black rod, the bearer of the mace, and 
bewieged justices of the supreme court, re- 
calling the pomp of distant Westminster, 

But as Geoffrey Blainey notes in his pro- 
vocative history, The Tyranny of Distance, 
Australians are “rapidly turning away [rom 
England as the fountain of migrants, trade, 
capital, military security culture, and 
technology.” 

Perth, facing the realities of modern poli- 
tics and global economics, now must look to 
the United States and Asia as much as to the 
mother country. Busy as it is with its new- 
found role, the city still finds time to smile. 

We're not just growing,” a longtime 
Perth architect told me, “We're growing 


better.” a 


Past and present reflect from a pond at 
Kings Pork as a women and child wander 
by the Pioneer Women's Memorial 
dedicated ta the spirit that built Australia 
—and is building her still 
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Photographs by MARTIN ROGERS 


HIS IS THE VEGETABLE that 
conquered the world: the peasant’s 
staff of life, the gourmets delight, 

, nutritious, delicious, lauded, and 
maligned—he paradoxical potato, the 
amazing spud. 

Among the first Europeans to see the un- 
imposing plant the Indians called papa were 
conquistador Francisca Pizarro and his 
rowdy band. When they overran Peru in the 
1540s, they were unaware of the buried trea- 
sure beneath their feet, They rode rough- 
shod over the papa, in hot pursuitof the Inca 
Atahuallpa and his fabled gold. 

Introduced into Europe over the next 50 


years, the potato began four centuries of 


world conquest. The Inca Empire has van- 
ished. Spain’: glory is only amemory. King 
Potato keeps on reigning, Compared to the 
vast benefits this versatile plant has be- 
stowed on humankind, all the gold of Peru 
becomes small potatoes. 

Today the potato is produced in 130 of the 
world's 167 independent countnmes. One 
year's crop, at consumer prices, is worth 106 
billion dollars, more than the value of all the 
gold and silver the Spanish ever carted outof 
the New World. 

The average annual crop (291 million 
tons) could cover a four-lane superhighway 
circling the world six times. 

The potato is so nutritious that a man In 
Scandinavia lived healthily for 300 days on 
only spuds dressed with a bit of margarine. 


lt takes seven pounds of potatoes, about 23, 
to total 2,500 calories, the approximate 
adult daily requirement; so eating a spud 
without rich toppings is no more fattening 
than eating a pear—the potato iteelf is 99.9 
nercent fat free. 

Anacre of potatoes yields almost.as much 
food as two acres of grain, and when the wa- 
ter that composes about &0 percent of pota- 
toes is squeezed out, they provide annually 
more edible dry matter than the combined 
worldwide consumption of fish and meat 

Without potatoes meat production would 
slump and meat prices skyrocket; nearls 
half the world’s crop is fed to livestock. 

Potatoes are for more than eating: dis- 
tilled into vodka and aquavit, processed into 
starch, paste, and dye, convertible to fuel 
for our cars 

One never knows when a new and star- 
tling use will be found for the potato: Gang- 
ster John Dillinger reportedly found one 
when he carved a pistol from a potato, dyed 
it with iodine, and escaped from prison. 

What has made the potato king among 
vegetables? Fruitfulness, hardiness, nutri- 
tiousness—and. above all, versatility, 
which is why tn India a jack-of-all-trades 1s 
called ain, potato. 

The potato yields more nutritious food 
more quickly on less land and tn harsher cli- 
mates than any such major crops as wheat, 
corn, or tice, On average it matures faster 
than any of these staples—in 90 to 120 days, 


Good earth of Ireland clings to potatees bound from family gurden to evening 
meal. Carried from Peru to Europe by 16th-century conquistadores, the potate 
long met suspicion and scorn Burt now the South American native, praised for 
its nutrition and versatility, grows tin more countries than-any crop except com 
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ind edible tubers can be harvested after a 
mere l\davs 

Nutritionists rate the quality of potato 
protein higher than that of the soybean, and 
A single spud can supply half the daily vita- 
min © requirement of an adult, 
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it grows from below sea level behind Dutch 
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cool-weather-loving spud will become an 
even more important food crop 
It may also become a useful source ofener 

EV in the decades to come, We may be burn- 
Ing potato gasohol in our cars. When Henry 
Ford first got into the automobile business. 
he predicted the world would soon tun out of 
cheap petroleum. To make alcohol, he wr- 
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percent of the world crop. In a zood year 
the Russians, who cull potatoes their “sec 
ond bread, account for one-third of world 
nrocuction. Poland, with 15 percent, is sec- 
ond, followed. by the United States in far 
third place with 5 percent 

The future of the Soviet potato crop Was 


seriousiv threatened in an episode World 
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War I, as shells from Nazi artillery burst 
inte the potato piots.of the Paviovsk ¢xperi- 
ment station. The last to leave, Abraham 
Kameraz. senior Soviet scientist, scrambled 
to mather up pea-size tubers like precious 
tems. Slinging his potato zack on his back, 
e struck out on foot toward Leningrad 
ve A di éningrad basement he was 
joined by fellow scientists. They garne¢red 
every stick of wood, including furniture, for 
fuel tokeep the potatoes from freezing, They 
stood watches to beat off oe hordes of rats 
that gnawed at the sacks. Collapsing [rom 
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touch a single tiny tuber. They were guard 
ing anstional treasure, defending the South 
American potatoes cructal to the genetic re- 
Vitalization of their own varieties, which 
were no longer disease and weather resis- 
tant. They believed that without DOTALOES, ff 
staple of Soviet life, German victory would 


be assured 
Study Center in Potate’s Homeland 


In the Paucartambo Valley, high in the 
Peruvian Andes, only village elders remem 
bered that.a Soviet expedition had collected 
wild and coltivated POLES there almost 
[0 vears betore Ninst i illagers had ne idea 
how impo ao their potatoes had become in 
other lands. They wondered why foreigners 
like me came ibid to learn aboul potatoes 

[came as an American anthrop ons at, as 
sociated with the International Potato Cen- 
in Lima, From my base in the homeland 
the potato I have traced its historic jour- 
nev throu! five continents, bul nowhere 
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have [found more fascination immy studies 
than in Peru ttsell 

Before 6000 B.c. nomadic Indians collect 
ed wild potatoes on the central Andean pla- 
teau. 17.000 feet hich, that stretches trom 
the ancient city of Cuzco to Lake Titicaca, 
Over millennia thes develo cl POT JETT 
culture, and the potato became a staple of 
the great Inca civilization that, in the faith 
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century, extended 2,600 miles through west- i) ~ , yi 
ern South America. The Indians worshiped we a0 
potato spirits and fashioned pottery that 
blended human and potato forms. 

Every chance I get I travel high into the 
Andes to visit old friends in their potato 
fields. Last year Don Maximo Zarate roped - 
me into helping with his harvest. Like many 
small mountain farmers, he makes his ving 
from alittle llama herd and afew hillside ou 
fields of potatoes. — 

Half a mile across the valley I saw La - 
clusters of brightly clothed Peru- 2 ie 
vien Indians harvesting potatoes on 
postage-stamp-size fields stuck to a nmear- 
perpendicular mountain slope, Struggling 
along the rows of Don Maximo’s equally 
perpendicular field, T couldn't believe I was 
unearthing potato¢s. The colors of the 
rainbow and more, many looked lke 
miniature pineapples, some like coral 
snakes, and others like bright red 
cherries or purple gumdrops. | 

Cn his six acres of tiny scattered fields, 
Don Maximo cultivates as many as 45 vari- 
eties of potatoes, representing four of the 
eight potato species cultivated by man, In 
the United States and Canada, 40 percent of 
the 1.5 million acres of potatoes are planted 
to only six varieties. By maintaining 
diversitv, Don Maximo knows that in case 
of disease, frast, drought, or hail at least part 
of his crop should pull through. 

Andean farmers cultivate as many as 
3,000 of the 5,000 or so potato varieties, 
embracing all eight species. Each has a 
name, often humorousand creative. In their 
language, Quechua, along flat potato is 
called mishipasinghan (cat's nose), A 
knobby, obviously hard-to-prepare 
kind is lumchipamundana (potato 
makes young bride weep). 

“Ts this a potato too?” | asked Don 
Maximo, as I grounded my hoe, brushed 
away the soil, and held up an odd object. It 
was black. long, and curved. Three rows 
ahead of me and going strong in spite of his 
age, Don Maximo glanced back and smiled, 

“What's wrong, amigo, tion't you Ameri- 
cans know potatoes? We have a special 
name for that one, We callit pig droppings,” 
he said witha hearty laugh. “Just look at it,” 

The potato’s genus, Solanum, includes 
more than 2,000 species, of which about 160 
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the first man to mention the potato in En- 
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but misunderstood 
hough there have been declicated potato 
in high places—Capt. James Cook, 
Sir Walter Raleigh, Sir Francis Drake, 
Catherine the Great—convincing the peo- 
ple to accept 
When introduced to Europe, the potato 
wascursedasanevilfood. The Scots refused 
to eat it because it wasn’t mentioned in the 
Bible, Leprosy, consumption, rickets were 
attributed to potato cating 
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Situated in 
the Belgian village of Lasne-Maransart, he 
Is doing something about it 

“Despite all its blessings, all it’s given ws. 
the potate is still the world's most misunder- 
stood food.” Hughes told me. “It has gotten 
a bum rap in the reporting of history, Histo- 
rians write volumes.on the minutiae of some 
military battle but forget the crop that made 
possible the industrial revolution.” He 
explained that for 200 vears the potato re- 
mained litthe more than a botanical curiosity 
in Europe, but by the 18th century, at last 
accepted by the masses, it provided the food 
surplus for the population expansion neces- 
sary to Europe's industrial growth, 

After reading that the world bad 25,000 
museums but none devoted to the potato, 
Hughes decided to found his museum to give 
the potato its historical due. He has thou- 
sands of potato-related items and is looking 
for a new home for them. 

The collection contains fascinating potato 
trivia, from potato peelers to stamps from 
Tristan da Cunha that cost four potatoes 


Curator of the Potato Museum. 
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Prescription for health: Potatoes 
build up malnourtahed children at 
the Nutrition Research Institute in 
Lima, Peru, which seeks ways to 
maintain world child health on 
locally available protein. A three: 
month diet of potatoes 
supplemented with veretable oil, 
mulh protein, vitamins, and 
minerais, dramatically increased thu 
height and weight of this year-old 
girl (left). A-vear-old boy, almost 
hol! normal weight (for left), will 
fest the same Dosage 

Potatoes are fourth, ater wheat, 
cor, and rice, m world: production 
but becotrse of nuttipl: harvests 
vield (he most protein and food 
enerey péracre. Pew sirighe foods 
Ae! cos rach muutritional wale, 
Potatoes brim with vitamin C, 
mony of te Bb vitamins, and tron, 
but contain almost no fat: For the 
weight conscious: A medium-size 
spud prowides only @ hundred 
Ciiories 


cach. It documents the Aurtoffelérieg, the 
notato war, fought between the Prussians 
and the Austrians in 1778-79. The war ac- 
quired its name after the contending armies 
ate up all the potatoes along the battle lines 
in Bohemia and then called off the fighting 


Dependence on Potato Led to Disaster 


The Kartottelkrieg is an all but forgotten 
historical oddity, but the potato famine of 
1645-155 1isstill grimly vivid in the mindsoaf 
the [rish. In County Galway, 1435 years after 
the potato blight had struck, I walked across 
adamp field toward a grass-covered knoll 
lt was a mass grave from the great potato 
famine, a reminder of one of Ireland's dark- 
est hours. With me was Maurice Sheehan, a 
vwoune fosh aenicultural adviser. 

“The vounger farmers around here would 
like to farmeover these old graves, butit goes 
against traction,” Maurice told me. “There 
are alot of them around the county, The old 
folks never put up any grave markers, but 
no one's forgotten.” 

After the potato was introduced, the Irish 
population exploded, and by 1845 had 
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famine. They found work a5 policemen pa- 
trolling Boston’s streets, factory workers In 
Chicaco, firemen in New York. Ana ulti- 
mately two of their descendants, named 
Kennedvand Reagan, rose tothe Presidency 
of the United States 

‘Your President's name was John Fitz- 
gerald) Kennedy; my name is John Fitzeger- 
ald,” a country pub owner told me on the 
Dingle Peninsula. “When Kennedy was 
President, everyone here claimed kinship 
with him. Lots of Fitzgeralds on Dingle 

John proudly showed me his early pota- 
toes. “[rish farmers today are ashamed to 
have the blight. The radio broadcasts blight 
warnings telling us when to spray.” 





Hope takes root as seedlings in the 
Philippines meet the approval of 


Richard Sawyer, left, director general 
of the International Potato Center. If 
made genetically stable and disease 
free. a mere ounce of true seed could 
equal a thousand pounds of seed 
notatocs-—expensive fo transport and 


store tn developine countries. 
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He then recited for me the “Potato Dig- 
pers Song,” repeating a favorite line: “The 
blessed fruit that grows at the root ts the real 
gold of Treband]” 

On mv worldwide potato pilgrimage, I 
found no people who pay more respect to the 
potato than the Irish. Only East Europeans 
eat more potatoes per capita. Potatoes and 
mirtriage, an Irish saying gots. are two 
things too serious to joke about 

Back on the European Continent, | head- 
ed south through the Netherlands, which 
devotes a surprising fourth of its arable land 
to potatoes [he pragmatic Dutch have 
made potatoes a lucrative export business, 
worth more than their tulip industry. 

The ebullient French, bv contrast, have 
madethe potato high artand the key veeeta- 
ble in their great cuisine, In Dardilly, Ray- 
mond Parot, headmaster of the cooking 
school Ecole Rabelais. requires his students 
to prepare 60 potato dishes for gractuation 

“Tn-almost every French meal, the potato 
isa companion,’ Mr. Parot said, He added 
witha touch of poetry, “It enhances the taste 
and gives a softness to the meal.’ 

In Limonest, France, | acquired member: 
ship in the Académie Parmentier, Grand 
Ordre du Noble Tubercule, an association 
of gourmets, restaurateurs, and chels who 
honor and promote the pomme ge terre, ap- 
ple of the earth (pages 690-91). France has 
more than a hundred such cenfréries devot- 
ed to fine food and drink 





Potatoes Promoted as Forbidden Fruit 


After my initiation we repaired to a five- 
hour feast of potato dishes, Between the 
notato entrée and the potato dessert, I was 
regaled with the legend of my academy's 
patron, Antoine-Auguste Parmentier. 

When Parmentier was a prisonerotwarin 
Hannover, Germany, in 1757, he reputedly 
survived only on potatoes, On returning to 
France, he found his countrymen facing 
famine but still suspicious of the vegetable 
that had saved his life 

Parmentier charmed King Louis XVIinto 
granting him a notoriously sterile field near 
Paris called Les Sablons (the sandy plain), 
where he grew a card Crop of DOLATOSS. 
Knowing well the peasant mentality that 
“forbidden must be good,” he asked the king 
to station roval guards around the field by 
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day and withdraw them at night. The trick 
worked, and the moonlight harvest by local 
farmers began. Potatoes soon bloomed all 
over the country, 

Parmentier presented the king with a 
bouquet of potato blossoms. (Queen Marie 
Antoinette wore one in her hair. 

For Henjamin Franklin, then American 
Commissioner to France, Parmentier pre- 
pared a feast similar to the one J had just en- 
joved: nothing but potato dishes. To cap the 
night, he served liqueurs made from the har- 
yest of Les Sablons, France still remembers 
her great potato messiah in gourmet dishes 
prepared dla Parmentier. 


Maine Tries to Regain a Crown 


Following the potato’s historic migration 
from Europe to North America, I headed for 
New England. Potatoes were first intro- 
duced there in 1719 by Scotch-Irish immi- 
grants settling in Londonderry (now Derry), 
New Hampshire. 

My first stop was Aroostook County, 
Maine, which for 30 years, until 1957, pro- 
duced more spuds than any state except its 
own. Now both Idaho and Washington out- 
produce not only Aroostook but all Maine. 

“But ina good vear we still grow spuds so 
big you could feed a crew of 12 with one ata 
sittin’,” a burly farmer cracked as we 
watched the annual Potato Blossom Festi- 
val. Fittingly he wore a shiny “superspud" 
belt buckle. 

After the parade | found myself bouncing 
alongin Laurence Park's pickup. Slender as 
a French fry, this Yankee farmer cultivates 
93 acres of seed potatoes near Presque Isle. 
Seed potatoes, tubers from which the next 
crop is produced, require special care to 
make sure they re disease free. Wherever 
you go at harvesttime, you hear, “Hey, did 
you dip your feet?" Everyone moving from 
farm to farm must disinfect his shoes to pre- 
vent the spread of potato diseases. 

In his potato house, a building where po- 
tatoes are stored over the winter, Laurence 
told me of Aroostook's crisis, With Maine 
fallen to third in U.S. production, proud 
Aroostook farmers, many of their practices 
rootedin the last century, are trying to adapt 
to America’s new food habits. The U. 5. has 
become geared to fast-food outlets and su- 
permarkets, While the rest of the world still 
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uses mainly fresh potatoes, more than half 
the potatoes Americans eal are processed as 
frozen French fries, potato chips, and frozen 
or dehydrated preparations. 

“Our soil is worn out, our fields are small, 
full of stones, and the season is short. And 
we need a potato variety better suited to the 
French fry industry,” Laurence said. 

Help for Maine farmers may come from 
new varieties being developed especially for 
the East Coast by U. S. Departmentof Agn- 
culture researchers at Beltsville, Maryland. 
BelKus and a newer unnamed variety, both 
excellent for processing. could help Maine 
become strong again. 

The expansion of potato processing since 
World War U1 has been astonishingly rapid. 
In 1980 Americans consumed five billion 
pounds of French fries and one billion of 
potato chips. 

The potato chip was allegedly invented in 
1853. In Saratoga Springs, New York, 
short-order cook George Crum, an Ameri- 
can Indian, got revenge on a customer com- 
plaining about Crim’s thick fried potatoes. 
He defiantly prepared a batch of superthin 
slices and deep fried them. The rest is his- 
tory. Today potato chips are an industry 
that yields about three billion dollars a vear. 


Fries From France Found an Empire 


French fries were introduced to the U.S, 
when Thomas Jefferson served them in the 
White House. But the man who pioneered 
our modern use of the frozen French fry is 
Idaho's potato king, J. R. “Jack” Simplot. 

A crusty Idahoan of 73, Simplot has been 
in the potato business for 60 years, after 
dropping out of school in the eighth grade. 
His house-that-Jack-built, one of America’s 
richest private empires, is all rooted in pota- 
toes. The license plate on his Lincoln Conti- 
nental proudly reads; MR SPUD, 

Early one morning Mr, Simplot and I 
lifted off from Boise, Idaho, in his private 
plane, headed northwest. Somewhere over 
Oregon, whichis fourth in U. 5, potato pro- 
duction, the airplane dipped. As far as I 
could see were perfect 130-acre circular 
fields, designed to accommodate the mas- 
sive PivOling irrigation systems. 

“See that farm down there?” Mr. Simplot 
asked, pointing. “Gotta be the world's larg- 
est potatofarm. (Continued on pape 603) 
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(Continwed from page 687) Thirty thou- 
sandacres. 50 big you couldn't walk acrossit 
ina day.” 

Mr. Simplot attributes much of his suc- 
cess to the Snake River, which twists for a 
thousand miles from Wyoming. through 
southern Idaho, alone the Oregon-Idaho 
border, and into Washington. The combi- 
nation of soil, water, and climate along this 
river is perfect for the famous Russet Bur- 
bank variety grown there. Adeacendantofa 
variety developed in 1872 by Luther Bur- 
bank, this cylindrical potato ts ideal for 
French fries, and has given the Northwest 
the edge in the U. 5. potato industry, 

At Mr. Simplot’s Caldwell, Idaho, pro- 
cessing plant, | followed the complex ussem- 
bly lines from the time fresh potatoes 
entered until they were loaded on trucks as 
bosxesiof frozen fries and hashbrowns. About 
100,000 pounds of raw potatoes an hour feed 
the plant, which runs around the clock and 
employs 1,500 people. 

Potato processing is an ancient technique. 
For at least 2.000 years Peruvian Indians 
have made a ready-to-serve dehydrated po- 
tato product called c/twie that can be stored 
for three or four years. The process involves 
the same dehvdration principles used today, 
alternate freezing and drving to reduce 
moisture content (pages 674-5), 

When the heaviest frost falls in the Andes, 
small bitter potatoes are spread on the 
ground for exposure to the night's cold, and 
then lefttodry inthe sun. After several days, 
Villagers gather them into small piles and do 
a rhythmic potato stomp with their bare 
feet. The trampling sloughs offthe skins and 
squeezes out the remaining water. 

The potatoes are soaked in water for one 
to three weeksto reduce bitterness, and then 
redried. The Indians use chufio in soups, 
stews, and a sweet dessert called masa- 
morra. In prehistoric times chuno was 
placed in the tombs of the dead as food for 
their journey to the afterworld. 

In our own day is processing the 
potato for a better life in Nes world, and 


in ways stranger and more intricate than 
freeze-drying, The success of these efforts 
could determine whether the human race 
will survive the population explosion. 

In Tibingen, West Germany, at the Max- 
Planck Institute for Biology, genetic engi- 
neers have fused two botanical cousins, the 
potato and tomato, to produce pomatoes 
and topatoes. These hybrids, they hope, will 
someday produce food above and below 
ground, and share their best qualities. 

“The potato is at an exciting point in its 
history," Dr. Georg Melchers, the scientist 
behind this new discovery, told me, “It's one 
of the most promising plants to which genet- 
ic engineering can be applied.” 


Potential Solution to World Hunger 


In Asia and South America I met scien- 
tists who are pioneering the commercial 
growing of potatoes by “true seed,” the tiny 
seeds produced in the potato plant's berry, 
By this method potatoes can be grown much 
like grains. A hundred-pound sack of seed 
will sow more than a thousand acres. By 
contrast, the universal method used by 
farmers requires more than a thousand tons 
of potate tubers to seed the same amount of 
land, Uf pertected, the true-seed method 
could revolutionize potato growing, In Chi- 
na about 25,000 acres are sown to-seed, 

The most ambitious scientific effort to 
make the potato a 21st-century solution to 
the world food crisis is going on at the Inter- 
national Potato Center in Lima, where | 
work. The entrance to my organization is 
guarded by a towering representative of a 
Peruvian harvest god. In each hand he 
clutches a potato plant. One is healthy, the 
other drooping with disease. My colleagues 
face the same problems that confronted this 
deity more than a thousand years ago: cis- 
ease, pests, rigors of climate. 

Director General Richard Sawyer, my 
boss, isa native of Maine who organized our 
internationally funded center in 1971. “The 
potatois the forgotten crop ina world witha 
grain mentality,” he told me, “lt was never 


Queen of a flowering empire, Brittornw Henderson reigns over Maine's July 
Potato Blossom Festival in Aroostook County, once the nation’s chief producer, 
While holding proudly to traditional farming methods; Maine sevks to revitalize 
its tired soil and improve potate varieties to restore the bloom to its harvest. 
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seriously considered as part of the solution to 
world hunger. Our goal is to make the potato 
available and inexpensive for everyone by 
the vear 2000. You know, it is still a rich 
man's food in many poor nations.” 

[thought of my recent trip to the Domini- 
can Republic, where T learned the expres- 
sion estar en las papas (bo bein the potatoes). 
That means & pérson has risen to afford 
more than a banana diet. In the Philippines, 
I was told, potatoes are so expensive a 
housewife will top off her shopping basket 
with afew spuds to demonstrate that hers is 
a family of means. 


Variety Essential to Crops of Future 


Central to the work of the Potato Center is 
the World Potato Collection, located in our 
research station at Huancayo, high in the 
Peruvian Andes. 

“One potato, two potato, three potato, 
four!” The jingle of my childhood echoed in 
my mind when I first saw the bewildering 
collection. But my count was way off. 
Stored in this germ-plasm bank are potatoes 
representing possibly 13,000 different na- 
tive strains. Few resemble the potatoes 
known in Europe and America. 

‘Native and wild species of potatoes are a 
gold mine of heredity,” Orville Page, the 
center's director of research, said. “Thev are 
the raw material plant breeders need tocross 
with modern high-yielding: varieties to 
develop better varieties.” Potentially, in 
terms of future food production, they are of 
inestimable value. 

Besides safeguarding its potato treasury, 
the center is doing the main scientific work 
to improve true potato seed even as the Chi- 
nese experiment with it in practice, 

The center's plant breeders, working with 
the wild and native varieties, are also at- 
tempting to manipulate the potato’s built-in 
thermostat tostretch its natural adaptability 
to both cold highlands and steaming tropics. 

Only asmall fraction of the potato’s genet- 
ic diversity is found outside South America. 
The rest is in native potatoes with such 
scientific names a5 Solanum andigena, . 
phureja, and §. stenotomum, They contain 
genes resistant to diseases like Late blight, 
wurt, viruses X and Y, and others of the 
765 diseases and pests known to plague the 
potato, There are even hairy-leafed species 
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that trap insects with asticky secretion. The 
center breeds for this genetic material andl 
distributes seed for worldwide testing, gen- 
erally in developing countries. 

Since this is a living collection, 8,000 
specimens are planted every vear in the cen- 
ter’s Andean fields. And, as a safeguard 
against crop loss, 5,000 have been sent, im 
the form of seeds. to the National Seed Stor- 
age Laboratory at Fort Collins, Colorado. 

My colleague in charge of tracking down 
wild and native potatoes to “bring them 
back alive” forthe World Collection is Peru- 
vian Carlos Ochoa. His expeditions range 
from Mexico to the southern tip of South 
America, His prizes are getting harder to 
find: Most Andean farmers are abandoning 
their traditional varieties for more modern, 
higher yielding kinds, and the wild potato's 
natural habitat is being destroved by popu- 
lation-growth, grazing, and logging. 

“Like your American eagle, many potato 
species are on the verge of extincbon,” Mr. 
Ochoa lamented, “Others have disappeared 
forever, and no amount of money will bring 
them back.” 

But he is optimistic that genetic erosion 
among wild and native potatoes can be 
stopped if people care. “Just as the Ameri- 
can cagle is being saved, so we can save the 
primitive potato. But if we destroy the ge- 
netic reserves of our major food crops like 
the potato, we could destroy ourselves.” 

The Incas, though they knew nothing 
about genes, were aware of how easily their 
basic food could be endangered. When their 
ancient kings called representatives from all 
parts of the empire to the sacred capital of 
Cuzco, they prayed for potatoes: 


0 Creator! Thou who eivest life to all 
things and rast made men that they may 
live, and multiply. Multiply also the 
Fruits of the earth, the potatoes and oth- 
ey food that thou fast made, that men 
may not super from unger and misery, 


Indeed, few foods can rival this versatile 
vegetable, so long misunderstood. In its 
great potential to feed our hungry planet, its 
fascination ta science, and its legendary 
past, Itoffers much food for thought forall of 
us. |, forone, will never again take for grant- 
ed the noble tuber, golden fruit of the earth, 
to which we owe so much. 0 
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TAKE COMMAND OF AWHOLE NEW IMAGING SYSTEM 


Engage the Minolta Program System and the X-700 instantaneously selects both 

aperture and shutter speed, I's the first shutter-werghted sysiem— 

Programmed to taver Tister speeds in low teght. Shift into Automatic, select 
aperture and the x-/00 selects the perfec! shutter speed to match. Shift 
inte Metered Manual and you create both light and speed, All the 

wits, (he ullra-baght Vital Function Monitor Viewlinder is reporting 

vorvinds My YOu ! need tor total creailve coniro 

TAKE COMMAND OF SY¥YNCHRO-METERIZED FLASH INTEGRATION 
You set nothing—it's the world’s firs] Programmed Strobe. Light is 
measured (hrough the lant and off the fim plane. a Minolta invention 

TAKE COMMAND OF THE EXCLUSIVE GUARTZ-DRIVEN 

CALCU-SET MODULE The world’s most brilliant multi-funottion beck 
Program |t tosnumber your pictures.or imorint (he cate of fire your 

Minolta when you're not there 

CAMERA 45 ROBOT.,.AT YOUR REMOTE CONTAOL 


You can fire fOUr Motor Driven 3-7 OO from more than 60 yards 


away Dy infra-red ray. You can fil i with power winder, with 4 
different lOCusing screens and with nearly SO different lenses VI NO LTA 
Now gripil Work ihe shutter. Fae! tne quality, No wonder 

Minolta has the longest combined cameras lors Warranty 


chany Major CaMes Manwvlacturer. Sense the thrill ol! 
owning the New &-700 
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Peter Collins 
Tool & Die Maker , 
Cleveland, Ohio Stamping Plant 
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Seat belts save lives... Buckle up. 





talke about quality This dedication to quality at 
make it happen Ford Motor Company ts paying 
attention ts off. Latest results show a 48"; 
eraftsmanship, for example. There average improvement in quality 
re still aome things that thi over 1980 models as reported by 
human hand can do better than new car owners. 
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THE ARMY HAS HELPED SEND 

MORE PEOPLE TO COLLEGE 

THAN THERE ARE PEOPLE IN 
COLLEGE TODAY. 
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SY APOLEON 


Lheve traveled the pages of Catton, Churchill, 
Parkman, Morison, Manchester. and others, but 
have seldom read as thrilling an ace aunt of aman 
amd an epoch as that of vour essay “Napoleon’ 
(February 1982). [en joved every line, Somehow 
the military monster became a human being. 
George Bleashy 
New Wilmington, Pennsylvania 
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In the article vou stated that Recor like 
Charlemagne, summoned the pope to preside at 
his coronation. Charlemagne did not summon 
the pope. Instead, he went to Rome and was 
crowned by Pope Leo I] on Christmas Day, ap 
A000. in St. Peter's Basilica 
William E. Watson IV 
Narberth, Pennsylvania 
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Charlemagne did summon the pope to crown him, 
bat in Kome, not Paris. We regret any aevbiguily 
from necessary condensing of the information 


ee 


Your facts were a bit confused. In the caption of 

the picture of the Isle of Elba, you said that Na- 

poleon was In exile at Elba for ten months. He 

was only there for three. These months are usual: 
lv referred to as Napoleon's Hundred Days 

Joseph Silber 

Venice, California 
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Napoleon arrived on Elba te-eorly May 1434 and 
departed mm fate Febmeary J815. The Hundred 
Daye refers to the period betwren hes return from 
erie and his defeat at Waterton, althotel this pr- 
riod alo exceeded 100 days 


Sapoleon has fascinated 2 great many people for 
a lifetime—including me. Your “Napoleon” is 
beautifully written ancl imagmatively ilustrat- 
ed. The caption people, however, made a boo- 
boo in the key to the coronation painting. Pauline 
ancl Elisa Bonaparte were the unidentified train 
bearers for Josephine 

Jonn Maas 
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Philadelphia, Pennsylvania 
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Identifications for the David parnting were pro- 
wrded byite Lowvre. Die museum cities Lhe train 


bearers ai Mme de La Rochefoucauld and Mme R | D }@ E VW A. 1 au) 


de La Valette Write for ite Ridgeway Book of Clocks. Send’ $3:00te 
Ku ape of Clocks. Din un Corabinet iy F Poernrrtit Ca... [ni.. 

pit. Ni-821, Ride TENT Virginie 24145. Pirvee 

a Free 800-871-7700 Ext, 138 for your nearest 

dealer, [1 Missoncrd. call: S00-892-7655, Ext, 138 
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HUMMINGBIRDS 


In “Hummingbirds: The Nectar Connection 
(February 1982) vow state: “Homing in on a 
stopheht-bright patch of California fuchsia blos- 
soms. ...” Neither the blossoms northe foliage 
even remotely resembles any fuchsias | have seen 
here in California. The plant in the photo ap- 
pears to be either a form of ice plant or moss rose. 
Tfitisanew form of fuchsia, let me know 
Mrs. Elaine Allen 
Hollister, California 


The Californtafachsia(Zauichnerta californica) 
is indeed different from the domestic fucisia, ai- 
Lhough Urey belony to the same family, Onagre- 
eae. Another common name 1 Awnominghird's 
trcnnger, 


TAIWAN 


The statement that Taiwan is but a province of 
China ( January 1982) is merely a Chinese slogan. 
The Chinese use the slogan to disguise their terri- 
torial ambition over Taiwan, and the refugee 
Chinese Nationalists in Formats usé il ae an ex- 
cuse to reign over the Taiwanese. The second 
point to be nsace is that the post-Worid War I 
economic development and prosperity in 
‘Taiwan have been achieved entirely by the For- 
mosan people, not by the Nationalist (Chinese 
government on the slant 

Name withheld by request 


PERU 


[cannot forget the picture of the littl Peruvian 
bey (March 1982) who had six of his sheep killed 
by a hit-and-runcab, Perhaps the author or pho- 
tographer secured his name, We are enclosing 
our check for ten dollars, hoping that: vou can ar- 
range to get it to him, 
Mr, and Mrs. R.L.Torson 
Rhododendron, Oregon 


We hove received many lellers and contributions 
in response to this protograph, CARE has agreed 
to tey to docate the young shepherd and to accep 
contributions lo replace his sheep. Anv sur'plis 
will be used for a worthy project for Periutiton 
children, Checks showld be sent to CARE, 
National Geographic Peruvian Children's Fund, 
d60 First Apenne, New Fork, New Fork (O06, 


EGYPT'S DESERT OF PROMISE 


This article (February 1982) mentioned plans to 
diga canal so Mediterrancan Sea water would 
create electricity as it fell into the Qattara De- 
pression. May I suggest that solar enerey would 
be a better solution for Bevpt’s electricity needs. 
Arlene Wyatt 

Inverness, Florida 
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ELEGANCE A WOMAN 
CAN USE EVERY DAY. 
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SINCE 1846 
Clive Ghee ci ilifuil ce" of rata Gros foe Wcerun ne TOR Geet 
filed. WIN town Gen pore ard |tetme machaecal 
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This Setaembe the Vikings cr 
__ New York and Florida é se ah 
_ toother cultures, other climes. 


After sun-splashed Barbados and. 


- Salvador’s candomblé drums, sail to 
Rio. To. ope acabana and Sugerioaf, 
Then ee own, one of Africa's most 
cities. You' ll explore the lvory 
Coast And Dakar, where every Senega- 
lese speaks French like a native: 
Hag al sat more in World Class™ 
2 ng eating. ina 
dow-walled Di ining R pom, ExSepaor 
cuisine. Gracious Eiscpesn waiters. 
ocandinavian aon ee 
Royal Viking Star, ianan 
istry and spirit, sails ‘Sept. 24/ ot _ 
48 days roundtrip from Florida; 5 
New York to F lotida; 65 days Flori 
to ) California; 68 days New York to 


your travel agent, or Royal 
Line, Dept. L-35, One shea Mek 


Center, San Francisco, CA 94111. 


ROYAL VIKING LINE <> 


























MOUNT ST. HELENS 


fnwour evcellent article on the Mount St. Helens 
eruption (Pecember 1981), you sm it ware thi 
mightiest voloanmic londshde ever recorded,” 


Mount Meru (14,979 feetiin Tanzania erupted in 


aimilar fashion alaut 2750, VRE ao. Caco) 
mists believe that before the cammit arel side of 
the mountain blew out it was hicher than Aualt- 


maniaro (19,440 feet). A vast landslide of debris 
ind mol slid down over the 


SHTToLUnCIng 


countryside, largely obliterating it 


aeralioine Fob 


Newton, F ohana 
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In January 1951 Sy informed us that Aigunt 31 
He lens blew away one cub otter of e pecs 
nm the De Bia LOB] it cle wou said it wes al. 
most a abi m le Which is correct 

Aram april 


lakarta, Indonesia 
Rite oer Wie yf tie ese: Hey eocueS 
L 1 be ca j if i F j He ty 1 FI 
Ye de te | ii Pyrenees qi ‘a j 
fhiy : PEL? y wrest j i i Fi 


NATIONAL RIFLE ASSOCTATION 


come to my kitention that the NA 


TlON AL GEOGRAPHIC has refused to ninacds from 


is a= ae as 
[t hae recent 


the National Rifle ju OCON as part of ts ew 
"Tm the SAA ac Campa 


GRAFHIC considers them “too controveri 


on. teecase Lhe (sho 


Stephen M. Williams 
Ringiman, Arivona 
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ong feen be pow of fae svat Grdrnipn 
yj Peis per ha fun fae Cr ta pee i i 
wear, feo i f. Ti 1 j Alt i 
mM. PIPe ares , oF iE Pedr hale i Wiibee rid Whe 
hold ne grudge against the NRA or any repatanis 
ih fa nut Te Pay Ome ntene hes 
ur j the NERA meee ri 
bucwse to smoke, Ma’ i fF aifend car ' 
coen runtorp iid ai atic 
beth howld be addr to Mi ened rs For, 
Vator (ree grad pt Waracrn Ho Freeh 
Wohineton D.C. 2000). ond Saou pec died 
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NWeatiommeal Cre POP EnElt Via ios? 


~ Heart attack 
or stroke 
could knock 
you downon 
your way up. 





eof heart cd | This winter the Vikings sail from Catifor- 
| ey year | nia to the sun- a re earct ifs) 
jie be | lovely Polynesian uahines. To 
| Aussies and their high- hsv pera 
| House. To New Zeal Maovis 
| om our Circle Pacific cruise, 
also meet the Balinese. Hong Kong 
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Put your money 
where your Heart is. 
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I) American 
Hearl 
Association 
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DON'T MAKE CEILING FANS LIKE OURS. 

We back a Hunter ceiling f: an for a lifetime, most makers Only back 
with a limited lifeame warranty” theirs for 5 vears. 
hecause we know how well its Small wonder then that since 
been bul 886, the one name synonymous with 

( sare et om petitors also offer quality in ceiling fans has been ours 
warranties on their ceiling fans, that HUNTER 
reflect how well theirs are built. Fverv Time You Turn It On, 
But while we back our fans You Feel A Lite Smarter 
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H IS FIRST STORY for the GEOGRAPHIC 
Wis an tssay on tranquillity, Tangier 
[sland in Chesapeake Ray. Nine vears later 
pholoxrapher David Alon Harvey wie 
riding in & ¢vcho taxi in Ho Chi Minh City, 
iormerly Saigon. Next stop: Kampuchea, 
once known as Cambodia, a country mot 
lnted by eencntitlal war, where the shooting 
hasn tvet stopped 

His COlleacues, Editor Wilbur E. Garrett 
and senior writer Peter T. White, were old 
hanes under fire. They first went to South: 
east Asia totether tn 1961 Phe covered 


Laos, Vietnam (three times), ancl the Me- 
kong River—and separately wrote other sto- 
nes on the Teciwn. 

When they began this trip, Harvey says, 
“T remember thinking those two must be 
a tittle crazy, | was the reluctant Part OF the 
trio, TL ihink I harl reason to be. They just 
forged ahead.” 

When the three got to the great complex af 
temples at Angkor in Kampuchea, they were 
in termtory partially controlled by govern: 
ment troops—at least in daylicht 

‘This may be the only picture of us. that 
doesn t have armed soldiers in it,” savs Gar- 
retlLol them at the Bivon temple, he with tri: 
TOC At showider ars, White in @ jungle bat 
mven him years before by the Tanzania Peo 
ples Defense Forces 

White's pssignments have tuken him into 
sitions be “would not face again for a mil- 
hon dollars—for any imountot money. Nev 
er. He bas found himself with U. 3. troops 
sweeping through a tangle of swamp and 
Viet Cong, or inching his way across a sheer 
mountain face withan Austrian rescue team 
“And [can’t be up ten feet without cetting 
dizzy, be savs. Why, then, do such things? 

“You re there for your reader, for this final 
amt product of all the sweat, work, mone, 
spent, time away from home." 

The once reluctant Harvey now savs, “] 
lenrned those guys weren'tcrazy, Thev know 
how Loopérate in that part of the world and 
reaily have a passion for it. They want to go 
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FLY TO THE POST OFFICE 
AND CULTIVATE A NEW INTEREST. 
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WhyisT : 
number one to Europe: 
Have a seat and find out. 





Phe extra inches on our 747 

|) business clas aeat odd extra 
comicart on @ long Figné Thats 
one of the neasons ine ne 


number one to Europe 


18 
N 
T 
434" 
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Our Ambassador Class seat is the of service that's.warm and. personal which can give you all gour boarding 
most comiortace bushes class seal r ‘ : 


And after your sumpticus meal, passes in the LS. So you'll get 
to te hae you can lie back in our 747 Sleeper theaugh the airport faster in London 
There are onhy six of them: across Seat™ it shretches out when you do— Pars, and other European cities 
the Ambassacdot lass cabin on all our ine benath of three full whnediows. Pout Phas eae Ny rakes bia ss riareets oie iia 
f 4 i é W ah ate recline, and mon your feet up for a good flight's sleep Se sie ae Rate Cumin re ee: 

py aed lt il Consider our aircraft. Only 74y"s the JOR) and 747 
| and L-1O1 1's. the widebodies peoole 
preter VWe fy ther ROnSstop io more 
cities in Europe than anyone 

We offer comveniencas on the — 
ground too —like Airport Express® 





Pruser seats ond usder disies ocd upt tn 


Ph SPCIOLEENeSS MEN ory ofher 
buanness class cohin 










eee For First (Cless tromel, our 747 
But our seat bs just one of a host of Sieener-Seat reciines mane 
PeAsOTs Ae Te te mumber one bos than ever—a full 
across tha: Atiantic a bf) degrecs. 
Take our Royal Ambassador™ ' 
service. A First (Class that sets the 
starwierd, Win tree cockiads assorted 
Vintage wines and brandies, and a | 
ange olenirees presented with a style bo Krickw wiry 


Youre going to like us 


Lombine all these reasons with a 
tuirh-usar trecdition of serice in inter 
national flight, and youweoot TWA to 
Bunce ee 

We ne the number one choice-to 
Furope for the seventh wearin 
ano. We just warttedl you , 
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The lowe: affair has lasted for 300 years, aromance between a fascinating : 
old city and the silver sea thatsurr vunds her. cgecher they've known the flash —— 
of cannon fire and the birth of nuclear sub, They've produced great seafood = 
and Grand Opera. Acileas at water's edge, and harbor cruises on a moonlit Day. 
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Pian your visit now wilh ihe pew expanded S87 * maps 
1883 edition ol the ‘omolete Gy de to Amer Undated with recent changes an eenanded 
ca’s Naitonal Parks with iravel access nO fearby camping Amu 
The official quide, published by the Mationgl Lor attraction Intonation 
Park Foundation. covers 357 of America’s Na An ideal gift (igen 
fional Park areas One easy toteed. tact-tillead Send $7.95 plus $1.30 for postage and nana 
De oiart rer 


ling to: National Park Fourdtetion 


Volume contains-everything 16 plan your tip eft : 
ciantly: * oarmititees information * park activities GP PO. Boa 747d, Washington, 0.0, Aah 
* cCampingmking * telephone numbers * ac DC. Residents add 4 sales tax (Please a: 
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AMERICA’S PROUDEST SYMBOL OF FREEDOM 
CELEBRATES ITS 200TH ANNIVERSARY 
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A LIMITED EDITION COLLECTOR'S BUCKLE 
IN SOLID STERLING SILVER AND 
HIGHLIGHTED IN 24 KARAT GOLD ELECTROPLATE 


as ee URE POM 


THE AMERICAN EAGLE, our nation's symbol astagr rrp tiegeco cece oe 
of strength, vigilance and freedom, was adopted | Providence, Rhode tlaed 02901 
asthe (Goteat Seal of the United Srates- by the 
Conunental Congress on fune 20, 1782. Today, 
the cagle comtmucs to soar strong and free ove 


the greatest nation the world has ever known, [i dee Palani eat vibe grmsility sf thc dunia 
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CinMemomte wis Important annivenaty, our 
master engravers and mintem have struck the 
soaring cagie ina Sokid Sterling Silver belt buckle 
accented with 24 karat gold. [t's a piece you, your 
sons and grandsons will wear proudly tor 
gencritions to come, The American Eagle buckle 
6 a stoctly limited editon available only until 
June 20, 1982, and then never again, a4 the hand 
engraved muntung dies will be destroyed on that 
date rl, 


. 
ig OF Ba Ly 


PLEASE ACT AT ONCE. The price shown is based on For Fustes Sermee - Chazpe Cinder Cinly 


SA Ta erase 8 guaranteed a ae Call Dell Fae J aia Sew Chorin F IEF 
(ae CHteare poker col LD tea 


4 The He Proeidt ali i = ine al . 
3 Viv fluor Peeler Alo or ee ere oT et pee Booed ee et fe pee ee ae 








In The Bahamas, you never run out of things to do. Until you want to. 
You can dance in the moonlight Swap smiles, Play on a championship golf 
course. Revel in glittering casinos and exciting nightclubs. Or just lie back and 
let The Bahamas soothe you and renew You, 

You can do all this for so very few dollars, because it costs less to get here 


from most pl laces in nthe woe 
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Wildlife as Canon sees it: 
A photographic heritage for all generations. 
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Modernizing facilities to improve 
productivity, quality and service. 
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Thats a Bethlehem commitment. 
And were succeeding. 


As fast as possible, we're investing in new 
steelmaking tacilities that will make ws more 
competitive—at home and abroad. 

For example, we recently completed a 
$110-million electric furnace steelmaking 
thop and a $170-million coke oven battery. 


In addition, last year we announced a $750- 
million modernization program, one of the 
largest in our history. 


That program includes three new, advanced- 
technology continuous casters (a Bethichem 


caster is shown here), and the modernization 
of several high-production finishing mills, 
onstruction of the facilities is planned for 
completion over the next four years, 

[hese investments clearly demonstrate our 
confidence in a profitable future for steel. But 
new and modernized equipment alone won't 
insure success. il takes people working safer 
and working smarter, too. And those are other 
Bethlehem commitments we're living up bo. 





Bethlehem: 


Bethlehem Steel Corp., Bethlehem, PA 18016 
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These davs you can appreciate that 
more than ever. But then Hondas have 


traditionally maintained a hich resale value. 


In fae, the Accord, Civic and Prelude do 
better than most. 

Forexample, the average retail value 
of a 1977 Accord Hatchback ts an astonish- 
ing 100.4% of is orginal suggested retail 
price. Ona 1977 4+-speed Civic CVCC 
Hatchback, it's justunder YS. Anda 19/4Y 
Prelude ts 97%. 

Naturally, your pnce depends on your 
cars. condinon, mileage, equipment and 
other factors. 


WA 1 f 1 jh Li 


eciate. 


But those figures are direct quotes 
from the Januarv/ February 1982 Aeley Bive 
Hook (sued Corr Fealttes. 

To quote another source might help 
explain Honda’s high resale value. An 
editor inthe February 1982 issue of Carane 
Drcer said. “Honda builds the only cars | 
know of chat act more expensive than 
they are. | always feel nich driving them.’ 

You can also feel that wav should vou 


eversell vours. 


We make it simple. 
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Jenn-Air. The finest cooking system ever created. 


